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Chapter 1 ih Exercise No. 1 


EXERCISE NO. 1 


SET-A 
1. 
Simplify the following ratios 
i) a) 40:32 ii) a) 
b) 48:80 b) 
©) 24:16 ©) 
d) 12:32 d) 
SOLUTION 


a) 


b) b) 


¢) c) 
d) dy 
-31.2:- 
Find the missing quantities in each of the following. 
«) 480° 2000 b) 648 _ x 
600 x 108 50 
©) 45.6 _ 76.5 4d) x 6 
x 255 3 4 
8 
4 
SOLUTION 
a) 4800 _ 2000 
600 x 


4800:600::2000:x 
x x 4800 = 600 x 2000 

_ 600 x 2000 

~~ 4800 


= 250 


e—_— 
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b) 648 x 
108 50 
648:108::x:50 
648 x 50 = 108> x 
108x = 648 » 50 
_ 648 50 
~ 108 
°) 45.6 _ 76.5 
bs Fey 
45.6:x :: 76,5:25.5 
45.6 25.5 = 76.5% x 
76.5x = 45.6 * 25.5 


5.6% 25. 
ss SES ine 
765 


x 300 


4) 


4x: 35=6:4 

56x =35x6 

16x=35x6 
35x6 _ 43 
56 4 


x= 


=1.3:- 
Distribute a stock of 6000 electric fans to the three dealers in 
ratio 3:5:4, 
SOLUTION 
Total stock of electric fans = 6000 fan 
Ratio of fans to three dealers 
3:5:4 

Sum of ratios = 3 +5+4= 12 
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Share of first dealer=— x 6000 =1500 fans 
Share of second dealer~—" x 6000 = 2500 fans 


Share of third dealer — oe 6000 = 2000 fans 


-:1.4:- 
Three people invest Rs. 900, Rs. 600, Rs. 300 respectively in a 

business. How should they share out profit of Rs. 900. 
SOLUTION 

The ratio of investment of three person 

Rs. 900 : Rs. 600: Rs. 300 
cS te ae 
3 Cee | 
‘Sum of ratios = 3+2+1=6 
Total profit = Rs. 900 


Share of first person = 2 *900= Rs. 450 
2 
Share of 2nd person = i x 900 = Rs. 300 


Share of thrid person = : «900 = Rs. 150 


31.5:- 
If Rs. 750 is received as the profit on an investment of Rs. 
What return might be expected on an investment of Rs. 3850. 
SOLUTION 


Let x be the expected profit on an investment of Rs. 3850. The 


estimated vahic is-greater, so we form the proportion with smaller value 
first. 


2500. 


Profit(Rs.) Investment (Rs.) 
750 2500 
x 3850 


It is a direct proportion. Applying the fundamental principle of 
Proportion. 


Ra a cece on 
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750 x 3850 =x x 2500 
x x 2500 = 750» 3850 
750 3850 
Muketiiiie 

=Rs. 1155 


-:1.6:- 


In a partnership, A invested Rs. 8000, B Rs. 6000 and C Rs. 
5000. If their profits totaled Rs, 12000, how much did each receive if 
the profits were divided in the ratio of their investment? 
SOLUTION 
The ratio of investment of three person A, B and C is 
Rs. 8000 : Rs. 6000 : Rs. 5000 
Feet ia Gin 
Sum of ratios =8+6+5=19 


A's Share of profit = 5 *12000 = Rs.5052 
B's Share of profit = < x 12000 = Rs. 3789.47 


5 
C's Share of profit = jo x 12000 = Rs. 3157.90 


31,7:- 
The cost of building 1.5 miles of a certain highway was Rs. 
420,000; what was the cost of 4.5 miles of that highway. - 
SOLUTION 


Let x be the cost of building 4.5 miles highway, The estimated 
value is greater so we form the proportion with first ratio smaller. 


Distance (miles) Cost (Rs.) 
\ 1.5 420000 
V4.5 x 


1.5: 4.5 : 420000: x 
It is the problem of direct proportion. Applying the fundamental 
principle of proportion. 
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1.5xx=4.5 x 420000 
ae 4.5 x 420000 

1.5 
= Rs.12,60,000 


-:1.8:- 

A cylindrica} tank 24 feet high, now holds 375 gallons of 

water 9 feet deep. How many gallons will it hold when full. 
SOLUTION 

Let x be the number of gallons of water to fill the full tank. The 
estimated value is greater, we form the Proportion with first ratio 
smaller. 

Height (feet) ‘Water (in gallon) 
9 375 


24 x 
It is the problem of direct proportion. Applying the fundamental 
principle of proportion. 
9x x = 24 «375 


«= 242375 
RES 


=1000 gallons 


-21.9:- 
A jet airplane traveled 100 miles in 9 minutes. To the nearest 
mile, what was its rate per hours? 


SOLUTION 
Let x be the distance travelled in one hour or in 60 minutes. The 
estimated value is greater, so we form the proportion as: 
Time (in minutes) Distance (miles) 
9 100 
60 x 
It is the problem of direct proportion. Applying the fundamental 
principle of proportion. 
9xx = 60x100 


6 
x= wisi = 666.67 miles 


9 
OO 
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-21.10:- 
A space ship in orbit has an average speed of 11400 m.p.h. 
At that rate, how many minutes would it take to travel 3000 miles? 


SOLUTION 
Let x be the minutes taken to travel 3000 miles. The estimated 
value is smaller, so we form the proportion as: 
Distance (miles) Time (in minutes) 
11400 60 
3000 x 


It is the problem of direct proportion. Applying the fundamental 
principle of proportion. 
11400x x = 3000 x 60 


« — 300060 

"11400 
=15.79 miles 

-71.11:- 


A train covers 144 km distance in two hours. What distance 
will at cover in 50 minutes with the same speed. 
SOLUTION 


Let x be the distance covered in 50 minutes. The estimated value 
(distance) is smaller, so we form the proportion with first ratio greater 


Distance (km) Time (in min) 
144 ta 
x 50 


It is the problem of direct proportion. Applying the fundamental 
principle of proportion. 
144x 50 =xx120 


xx 120 = 14450 


144 x 50 
cy ha 
120 


=60km 
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-:1.12:- 


A bus travels 200 kilometers in 3 hours. How much time is 

needed for a journey of 450 kilometers. 
SOLUTION 
Let x be the time for a journey of 450 km 
The ratio of distance to time is 
200-3 

Hence 200: 3 :: 450: x 

Applying the fundamental law of proportion, we get 

200x = 3 x 450 


3x 450 3 
= — =6— hours 
200 4 
=31.13:- 


Six men can paint a house in four days. How long would it 
take to paint the house if two men are employed. 
SOLUTION 
Let x be the number of days when 2 men are employed to paint 
the house, The number of men are decreased but the number of days 
increased. This is the inverse proportion. The proportion is: 
Men Days 
fe oe 
v2 xv 
[Setar ete 
For inverse proportion, we invert the first ratio and write the 
proportion as: 
2:5::4:x (inverse) 
Applying the fundamental principle of proportion 


2xx=6x4 
x SEA 1p says 
> y 
-:1.14:- 
A factory can produce 72 washing machines in 9 days. 
a) How many machines can it produce in the following days. 
i) Iday ii) 10 days ii) 24 days 


SSS 
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b) How may days will it take to produce the following numbers 
of machines. 
i) 8 machines ii) 16 machines iii) 126 machines 
SOLUTION 
(a) 
(i) Let x be the number of machines produced in one day 


The estimated value is smaller, so we form the proportion with 
first ratio as greater 


Machines Days 
We 9 
x | 
129 
x 
PROS rR ge 
Applying the fundamental principle of proportion, 
72x 1=Xx9 
9x = 72 


x =8 machines 


(ii) Let x be the number of machines produced in 10 days. 
The estimated value is greater, so we form the proportion with 
first ratio as smaller. 


Machines Days 
9 72 
10 * 
9 one 
oo 
9; 10:72: x 
Applying the fundamental principle of proportion 
xx9= 720 
720 


eats 80 machines 


(iii) Let x be the number of machines to be produced in 24 days. 


Days Machines 
9 72 
24 x 


—— 
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9: 24272 2x 
Applying the fundamental principle of proportion 
9x = 24 x 72 


x= 192 machines 
(b) 


(i) Let x be the number of days to produce 8 machines. 
‘The estimated value is smaller, the first ratio will be greater. 


Machines Days 
72 9 
8 x 
no 
So i;x 
AZO x 
Applying the fundamental principle of proportion 
72x =8x9 
x=1 day 


(ii) Let x be the number of days to produce 16 machines. 
The estimated value is smaller, so we form the proportion with 
first ratio as greater. 


Machines Days 
72 9 
16 x 
fae) 
16 x 
72: 16:39: x 
Applying the fundamental principle of proportion 
72x=16x9 
72x =144 
x =2 days 


(iii) _ Let x be the number of day to produce 126 machines. 
EE See ee ee 
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The estimated value is greater, so we form the proportion with 
first ratio as smaller. 
Days Machines 
9 72 
x 126 
L ea Es 
x 126 
9: : 126 
Applying the fundamental principle of prepoeion 
9x 126=xx 72 


72x=9x 126 


3 
=15— d 
x= 157 days 


-11.15:- 
A woman can walk 48 km in 6 hours. 
a) How long will she take to walk the following distances: 
i) 16 km ii) 40 km iii) 143 km 


b) How far can she walk in 
i) 2hrs ii) Shrs iii) 7% hrs 
SOLUTION 


()) The estimated value (time) is smaller, so we form the proportion 
with first ratio as greater. Let x be the time used to walk 16 km. 


Distance Time 
48 6 
16 x 

48: 16::6:x 
48x =16x6 


oy kes Se 
48 


(ii) The estimated value (time) is smaller, so we form the proportion 
with first ratio as greater. Let x be the time used to walk 40 kin. 


Distance Time 
48 6 
40 x 


Ss 
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(iii) 


i) 


Byaby 
40 x 
48: 40::6:x 
Applying the fundamental principle of prop tion 
48x =40x6 
x= BEES 5 hours 
48 


The estimated value (time) is greater, so we form the proportion 
with first ratio as smaller. Let x be the time used to walk 143 
km. 


Time Distance 
6 48 
x 143 
AS. 
x 143 
6:x: 48: 143 
Applying the fundamental principle of proportion 
6x143=xx48 
48x =6 x 143 
Pus Pie i hours 
48 
(b) 


The estimated value (distance) is smaller, so we form the 
proportion with first ratio as greater. Let x be the distance to be 
covered in two hours. 


Distance Time 
48 6 
x 2 
48 6 
x2 
48:x:6:2 
Applying the fundamental principle of proportion 
48» 2=6x 
6x =48 x2 
x=16km 
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(ii) The estimated value (distance) is smaller, so we form the 
proportion with first ratio as greater. Let x be the distance to be 
covered in 5 hours. 

Distance Time 
48 6 
x 5 
48 _6 
stom} 
48: x2 6:5 
Applying the fundamental principle of proportion 
48 x 5 = 26x 
6x = 485 


gee? = hoe 
6 


(iii) The estimated value (distance) is greater, so we form the 
proportion with first ratio as smaller. Let x be the distance to be 
covered in 7% hours. 


Time Distance 
6 48 
Th Xx 


Applying the fundamental principle of proportion 


6x= 2 xd8 
o 
6x =15% 24 
2. 
= 324 = 60 km 
-:1.16:- 


A well produces 2846 cu ft water in 3% hr. How many hours 
will it take the well to produce 14230 cu ft of water. 
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SOLUTION 


The estimated value (time) is greater, so we form the proportion 
with first ratio as smaller. Let x be the time used to produce required 
amount of water. 


Time (hrs) Water in cu ft 
3% 2846 
x 14230 
3.5 2846 
“x 14230 


3.5: x2: 2846: 14230 


Applying the fundamental principle of proportion 
3.5x 14230 = x x 2846 


2846x = 35x 14230 
Pe ee clean | 
2846 2 


-:1.17:- 


A bus runs 100 km in 8 litres of diesel. How much diesel is 
needed to run 250 km. 


SOLUTION 
The estimated value diesel in litres is greater, so we form the 
proportion with first ratio as smaller. Let x be the amount of diesel 
required, 


Diesel (in litres) Distance (km) 


8:xz 100: 250 
Applying the fundamental principle of proportion 
8x 250=xx 100 


100x = 2508 
250x8 
x= 


= 20 litres 
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~71.18:- 
If 15 dozens of eggs cost Rs. 202.50. How much will 96 eggs 
cost? " 
SOLUTION 
Let x be the cost for 96 eggs that is 8 dozen eggs. The estimated 


value is smaller, so we form the proportion with first ratio greater 
202.50: X:: 15:8 


Cost (in Rs.) Eggs (in dozen 
202.50 15 
x 8 


It is the problem of direct proportion. Applying the fundamental 
principle of proportion. 
202.50x8=xx15 
xx15 = 202.50x8 


aie 202.50«8 =Rs.108 
15 
=: 1.19:- 
8 men take 48 hours to dig a garden. 
a) How long will be taken by the following numbers of men. 
i) 12 menii) 32 meniii) 40 men 


b) How many men will be required to dig the garden in the 
following times. 
i) 24 hrs. ii) 96 hrs. iii) 32 brs. 
SOLUTION 


(a) 
(i) Let x be the time to be used to dig the garden, then © 
In this problem, 12 men will dig the garden in less than 48 hours. 


Hours Men 
48 8 
xX 12 


Here one quantity is decreased while the other is increpsed, So 
this is the problem of Inverse proportion, 
485x108: 12 
RR 


www.taleem360.com 


Chapter 1 15 Exercise No. 1 


As it is an inverse proportion, we invert the first ratio and write 
the proportion as: 


x: 48 12 
Applying the fundamental principle of proportion 
12x =48 «8 
= 48x83 ay ii oH 


(ii) Let x be the time to be used to diz the garden. 
In this problem, 32 men will dig the gard_n in less time. 


Hours Men 
48 8 
x . 32 


Here one quantity is decreased when the other is increased. It is 
the problem of inverse proportion. 

i 48:x2:8:32 
As it is an inverse proportion, we invert the first ratio and write 
the proportion as: 

x 48:28:32 
Applying the fundamental principle of proportion 
32x =48x8 


BKB 


x 12 hrs 


(iii) Let x be the time to be'used to dig the garden. 
Hours ~ Men 


48 8 


A 8:40 
As it is an inverse proportion, we invert the first ratio and write 
the proportion as: 

x:48::8:40 
Applying the fundamental principle of proportion 
: 40x =48x8 

eee td Salt 9.6 hrs 
40 


ee 
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Let x be the number of men a dig the garden. 
(i) Men Hours 
8 48 
x 24 


Decrease in time will increase the number of men. It is the 
problem of inverse proportion. 
82x21 48:24 
Invert the first ratio and write the proportion as: 
x28: 48:24 
Applying the fundamental principle of proportion 
24x=8x 48 


x= peas 16 men 
24 


(ii) Hours Men 
48 8 
96 x 
48 :96::8:x 


As it the problem of inverse proportion. Invert the first ratio and 
write the proportion as: 
96:48: 8x 


Applying the fundamental principle of proportion 
96x =48 «8 
24858 andy 
, 
(iii) Men Hours 
8 48 
mi 32 
82x21 48:32 
It is the problem of inverse proportion, invert the first ratio 
x:8::48:32 
Applying the fundamental principle of proportion 
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32x =8x 48 
_ 8x48 


=—— =12 men 
2s 


-21.20:- 
A car take 8 hrs. To do a journey at 90 km/h. 
a) How long would it take at the following speeds. 
i) 144km/h ii) 80km/h iii) 60 kin/h 
b) What speed would be required to do it in the following 


times. 
i) 10 hrs ii) 18 brs iii) 6 brs 
SOLUTION 
(a) 
Let x be the time used at the given speed. 
(i) Speed (km/h) Time (hrs) 
90 8 
144 x 
90: 144::8:x 
‘As it is an inverse proportion 
144: 90::8:x 
Applying the fundamental principle of proportion 
144x=90 «8 
x= artes 5 hrs 
144 
(ii) Time (hrs) Speed (km/h) 
8 90 
x 80 
8:x2 90:80 
As it is an inverse proportion 
x: 8:90: 80 
Applying the fundamental principle of proportion 
80x =8x 90 
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(iii) Time (hrs) Speed (km/h) 
8 90 
x 60 
82x55 90: 60 
As it is an inverse proportion 
x: 82:90: 60 
Applying the fundamental principle of proportion 
60x =8 x 90 
_ 8x90 


N= ——— = 12 hrs 
60 


(b) 
Let x be the speed to do the journey in the required time. 
(i) Speed (km/h) Time (hrs) 
90 8 


x 10 
90:x2 8:10 
As it is an inverse proportion 
x:90::8: 10 
Applying the fundamental principle of proportion 
10x =90 8 


90x 8 
x=—— 
0 


=72km/h 


(ii) Speed (km/h) Time (hrs) 
90 8 


x 18 
90: x18: 18 
As it is an inverse proportion, so 
x: 90::8:18 
Applying the fundamental principle of proportion 
18x = 90x 8 


_ 90x8 


x =40 km/h 
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(iii) “Speed (km/h) 
90 


x 


Time (hrs) 
8- 
6 ‘ 
8:6::90°x 
As it is an inverse proportion 
6:8: 90:x 
Applying the fundamental principle of proportion 
6x =8 x90 


~ 24-120 km/h 


x 


-:1.21:- 
A Suzuki car runs 150 km in 10 litres of petrol. How much 
petrol would be used to go 280 km? 
SOLUTION 
Let x be the petrol in litres to go 280 km. 
Petrol (litres) Distance (km) 
10 150 


x 280 
10: xz: 150: 280 
Is the problem of direct proportion. 
Applying the fundamental principle of proportion 
10x 280=xx 150 


150x = 10x 280 
2 
= 10% 280 182 litres 
150 3 
=21.22:- 


Supper express takes 44 hours at a speed of 69 km/h to go 
from Faisalabad to Multan. How fast must the train travel for the 
same distance in 34 hours. 


SOLUTION 
Let x be the speed of supper express to reach Multan in required 


time. 
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Time (hrs) Speed (kin/h) 
Ag 60 
4 
7 
bets = x 
2 
we ae 2 60:x 
4002 
This is the problem of inverse proportion. 
% : Me OO s 
2k ve 
Applying the fundamental principle of proportion 
eg 
2 4 
Z xan TxD 
2 
5 
x= oe = 73 km/h approxi. 


-:1.23:- 
In a factory 12 men complete the work in 20 days, how long 
it will take to complete the same work by 8 workers. 
SOLUTION 


Let x be the number of days to compile the work with required 
workers. : 


Men Days 
12 20 
8 x 

12:8::20:x 


It is the problem of inverse proportion. 
$i122320 2x 


Applying the fundamental principle of proportion 


8x =12 «20 
12 
x= 2220 =30 men 


ee 
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-:1.24:- 

A group of 42 men can construct a house in 60 days working 
8 hours a day. How many days are required te construct the same 
house by 60 workers, if they work 7 hours day, 

SOLUTION 

Let x be the number of days to complete the house by 60 

workers, if they work 7 hours a day. 
Ratio of men = 60 : 42 (inverse) 


Ratio of hours = 7 : 8 (inverse) 

In proportion 

60: 42 
= 60:x 

7:8 

By applying the fundamental principle of proportion 

xx 7x 60= 60x 428 

420x = 60x 42 x8 


60x42 x8 _ 
xo po Says 


-21.25:- 
100 men finished a job in 12 days working 6 hours a day. 
How many men will do the same job in 15 days to work 8 hours a 
day. 
SOLUTION 
Let x be the number of men who finish the work in 15 days to 
work 8 hours a day. 
Ratio of days = 15: 12 (inverse) 
Ratioofmen = 100:6 (inverse) 
In proportion 
15:12 
= 100: x 
8:6 
By applying the fundamental principle of proportion 
xx 8x 15=100x 12x 6 


100 
ee ee Gun 
8x15 


reenter eee 
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-11.26:- 
In a hotel 10 men stay 16 days casts Rs. 8000. How many 
days, 15 men can stay with the amount Rs. 9750. 
SOLUTION 


Let x be the number of days to stay in hotel 15 men with amount 
Rs. 9750. 


Ratioofmen =15: 10 (inverse) 
Ratio of amount= 8000 : 9750 (direct) 
Ratio‘of days =16:x 
In proportion 
15:10 
myteiek 
8000 : 9750 
By applying the fundamental principle of proportion 
x x 8000 x 15=16 x 10 x 9750 


x= 16% 10% 9750 9 iy 


~21.27:- 
50 men working 8 hours a day can complete a building in 35 


days. How many hours a day. 70 men work to complete the same 
work in 25 days. 


SOLUTION 


Let x be the number of hours a day to complete the building by 
60 men to work 25 days. 


Ratio of men = 70 : 50 (inverse) 
Ratio of days = 25 : 35 (inverse) 
Ratio of hours = 8: x 
In proportion 
70:50 
Oe Be 
25338 
By applying the fundamental principle of proportion 
xx 25x 70=8 x 50x 25 


EUS ENE Fey 
25x70 


eee 
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-:1.28:- 

25 workers complete a job in 20 days working 8 hours a day. 

In how many days 20 workers will complete the work for 16 hours a 

day? 

SOLUTION 


Let.x be the number of days to finish the work by 20 workers 


working 10 hours a day. 
Ratioof men = 20: 25 (inverse) 


Ratio of hours = 10: 8 (inverse) 
Ratio of days = 20:x 
In proportion ' 
20: 20 
220:x 
10:8 
Applying the fundamental principle of proportion 
xx10x 20 = 20x 25x8 
20x 25x8 
=————-= 20d 
10x20 ae 
-21.29:- 
In a factory, a group of 50 workers 10 hours daily to make 
500 units in 10 days. There is demand of 720 units in 12 days. How 
many workers are needed if they work 8 hours daily. 
SOLUTION 


Let x be the number of workers to make 720 units in 12 days 


working 8 hours daily. 
Units Workers 


Days Hours 
10 10 500 50 
12 8 720 me 
Ratio of days = 12: 10 (inverse) 


Ratio of hours : 10 (inverse) 
Ratio of units = 500 : 720 (direct) 
Ratio of workers =50:x 

In proportion 


i) 


12:10 
8:10::50:x 


500 : 720 : 
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Applying the fundamental principle of proportion 
xx 500% 8x12 =50x10% 10% 720 
50x10x10x 720 


x=—>———.—_— = 75 workers 
500 8x12 


-21.30:- 
A fleet of 15 similar cars, uses 625 litres of petrol in 5 days. 
How long will 600 litres if 3 cars are laid up for repairs? 


SOLUTION 
Let x be the number of days to use 600 litre petrol by 12 cars. 
Cars Petrol (in Days 
litre) 
15 625 5 
12 600 x 
Ratioofmen ~ 12: 15 (inverse) 


Ratio of hours = 625 ; 600 (direct) 
Ratio of days =5:x 
In proportion 
12:15 
rayne 
625 : 600 
Applying the fundamental principle of proportion 
xx 625x12=5x15* 600 
_ 5x15* 600 


=64 
625x12 ee 
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SET-B 
-:1.1:- 

A and B are partners sharing profit and loss in the ratio of 
3:2. A new partner C is admitted and % share of profit is given. 
What is the new profit sharing ratio? 

SOLUTION 

We can find the common denominator to equivalent fractions. 
When profit is 3 ; 2, then share of A and B are 


1 _3x4 2x4 1x5 
5°5°4 5x4 5x4 4x5 


Total of ratios = 12 +8 +5=25 
New profit ratio is: 


A's Share = LS 
25 


B's Share a 
25 


C's Share = a 
25 


-:1.2:- 

Mr. Ajmal had Rs. 42090. He owed Rs. 4000. He died and 
burial expenses were Rs. 2000. He left behind one widow, 3 sons and 
2 daughters. The balance is to be paid in the ratio 1/8 to widow, 
while the share of each son will be twice as compared to daughter. 
Find the share of each. 


: SOLUTION 
Total Estate  ~— Rs. 42000 
Debt = Rs. 4000 
Rs. 38000 
Burial Expenses = Rs. 2000 
Balance Rs. 36000 
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Share of widow = 36000 x ; =Rs. 4500 


Balance = Rs. 36000 — 4500 = Rs. 31500 
Ratio of a son and a daughter is 2: | 
There are 3 sons and 2 daughters 

So 2+2+2+1+1=8 shares 


Share of each Son =; x 31500 = Rs. 7875 


Share of each Daughter ; x 31500 = Rs. 3937.50 


-21.3:- 
As estate of Rs. 168000 is to be divided among the heirs in 
the ratio of 1/4: 1/3 : 2/5 : 5/12. What is the share of each member. 
SOLUTION 


The ratio of shares is. 


s|— 
a | 


We can find the common denominator to equivalent fractions: 
athe 2. 5 x15 «20 2x12 | SxS 


4°3°5°12 4x15" 3x20° 5x12 xs 


Ratio = 15; 20:24:25 
Sum of ratio= 15 + 20 + 24 +25 = 84 


Frist Share = ie x 168000 = Rs. 30000 
¥ 20 
Second Share ov x 168000 = Rs. 40000 
. 24 
Third sae gy * 168000 = Rs, 48000 


Fourth Share = & * 168000 = Rs, 50000 


en i 
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-:1.4:- 


A contractor agreed to mix gravel, sand and cement in the 
ratio 8:5:3 in concrete work. He used 48000 Ibs of mixture in 
completion of work. What is the quantity of each material used? 


SOLUTION 


The ratio of Gravel. Sand and Cement is 8 : 5:3 
Sum of ratio= 8 +5+3= 16 
Total mixture = 48000 Ibs 


Gravel -< 48000 = 24000 Ibs 
Sand = 3 x 48000 = 15000 Ibs 


Cement = i, x 48000 = 9000 Ibs 


-11.5:- 
Three milkmen mixes milk with water in the following 
ratios: 
First milkman’s ratio= 7:1 
Second milkman’s ratio = 9 : 2 
Third milkman’s ratio= 10:1 
Who is more dishonest out of three milkmen? 


SOLUTION 
Here three ratios are 
7 1a 9:2==; 10:1=— 
7 
esa 
79°10 


We can find the common denominator to equivalent fractions 
1x90 2x70 1x63 90 140. 63 


7%90°9x70 10x63 630 630 630 
Second milkman is more dishonest as his ratio is greater. 


Ee 


www.taleem360.com 


" Chapter 1 28 Exercise No. 1 
-21.6:- 

A provides capital of Rs. 10000 for one year. B provides 
capital of Rs. 15000 for 8 months and C Rs. 20000 for 3 months. A 
profit of Rs. 37500 is to be distributed in the ratio of capital. 

SOLUTION 
Here total profit = Rs. 37500 
The ratio of investment of A, B and C is 
10000 : 15000 : 20000 
The ratio of time is months of investment is 
1233 fs 
So the ratio of investment with respect to time is 
10000 x 12 : 15000 x 8 : 20000 x 3 
10x 12:15x8:20x3 
120: 120: 60 
PI ee | 
Sum of ratios =2+2+1=5 


Share of A's Profit = = x 37500 = Rs.15000 


Share of B's Profit = 


2 
5 
2 
S x 37500 = Rs.15000 
1 


Share of C's Profit = r x 37500 = Rs. 7500 


-31.7:- 
The profit sharing ratio between A and B is 2 : 3. The ratio 
between B and C is 4 : 7. The firm earned a profit of Rs. 41000. 
What is the amount of each partner? 


SOLUTION 


It is the problem of continued ratio. 
Total Profit = pane 


eS oe 


Sum siteabiay 12+21= a 
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Share of A's Profit = a. 41000 = Rs. 8000” 
Share of B's Profit = = x 41000 = Rs.12000 


Share of C's Profit = = x 41000 = Rs.21000 


-71.8:- 

A storekeeper can keep 720 cans of vegetables. The owner 
wants to buy peas, beans and corn in the ratio of 3 : 4 : 5. What is 
the size of order of each kind. : 

SOLUTIO) 

Total Cans = 720 cans 

Ratio of Vegetables cans 

Peas : Beans : Corn = 3: 4:5 

Sum of ratios = 3 +4+5= 12 


Order of Peas = 3 x 720 = 180 cans 
Order of Beans = * x 720 = 240 cans 


Order of Com = a x 720 = 300 cans 


-21.9:- 


A farmer has 840 acres of land for planting rice, wheat, 
cotton and fodder in the ratio of 5 : 4: 3 : 2 respectively. What arg, 
acres used for each crop. 


SOLUTION 
Total Land = 846 acres 
Ratio of Rice, Wheat, Cotton and Fodder is 
Rice : Wheat : Cotton : Fodder 
Re EY 4 
Sum of ratios =5.4+4+3+2=14 
Land used for Rice = Axo = 300 acres 


rn ce a a 
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4 
Land used for Wheat = Bi * 840 = 240 acres 
F 3 
Land used for Cotton = % «840 = 180 acres 


Land used for Fodder = 5 «840 = 120 acres 
=21.103- 

A milk man mixes milk with water in the ratio 7 : 2 
respectively. He has 81 litre of mixed milk. What is the quantity of 
pure milk? . 

SOLUTION 

Votal mixed Milk = 81 litre 

Ratio of Milk to Water is 

F Milk : Water = 7: 2 
Sum of ratios = 7+2=9 


Amount of Pure Milk = i x 81=63 litre 


-1.11:- 

The property of a person is valued Rs. 330000. He has two 
wives, one son and 4 daughters. The share of wife is 1/8 each. The 
share of a son is double than share of each daughter. Distribute the 
property. 

SOLUTION 
Total value of property = Rs, 3,30,000 
He has 2 Wives, | son and 4 daughver 


Share of each Wife= ; x 330000 = Rs. 41250 


Share of both Wives = Rs. 41250 + Rs. 41250 = Rs. 82500 
Balance = Total — Wives’ share 
= Rs. 330000 — Rs. 82500 = Rs. 247500 
Shares of Son and Daughters 
PAs, Naso i Va | 
Sum of Ratios = 2+] +1+1+1=6 
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3 
Shareof Son == » 247500 Rs. 82500 
4 
Shareef each Daughter = © 217300 = Rs:41250 
¢ 


-21.123- 
The estate of a person consists of 
He had a widow. 3 sons and 4 daughters 
The share of a son is double than a dav 
and goats among them. 


P 400 cows and 1200 goats, 
‘The claim of widow is 1/8. 
ghter Distribute the cows 


SOLUTION 


Total Number of Cows = 400 


fotal Number of Goats = 1200 


! 
Cow's Share of Widow = x 4 


Goats Share of Widow 
\ 


00 = S30 cows 


! ~ 1200 = 150 goats 


Remaining Cows = 350 & Remaining Goats = 1056 


He has 3 Sons and 4 Daughters. Rat 


Sum of Ratios 


Cow's Share of each Sen -- 
Cow's Share of each Daughter 
Goat's Share of cach Son - 


Goat’, Shate of each Daughter 


ae ie | 
Phe tool expenses of a factory a 
hours of two-departments 4 and B are 


io is 


1-10 


iS 
fi x 350 = 70 cows 


«1050 = 210 goats 


» 1030 = 105 goats 
Iv 


are Rs. 2552. The machine 
1800 and 1500 respectively. 


Distribute the tooi experses on basis of machine hours. 


eee 


$$ _____ 
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SOLUTION 


Total Expenses = Rs, 2550 
Ratios of Machine hours of A and B Departments 
A+B = 1800: 1500 
18:15 
8) 
Sum of Ratios =6>+5 |] 


Expenses of A Department = 32 = Rs.1392 


Expenses of B Department = 952 = Rs.1160 


-1.14:- 

Aavaid is half as old as Rashid and Rashid is half as old as 
Naveed. The sum of their ages is 105 years. Calculate the ages of 
Javaid, Rashid and Naveed. 

SOLUTION 
Ratios of ayes are as 
Javaid is half'as old as Rashid-.e, Rashid is double as old as Javaid 
So the ratio'is 1: 2 


Similarly Rashid is half'as old as Naveed, that is Naveed is double as old 
as Rashid 

So, ratio is | 52 

Hence 


Javaid Rashid: Naveed 
1 . 
Sum of Ratios = | +2+4=7 


Javaid's Age = =» 105 +15 years 


Rashid's Age == » {05-30 years 


Naveed's Age = _ «105 = 60 years 


Nf Ni 


eS 


www.taleem360.com 


Chapter 1 33 Exercise No. 1 
-:1.15 


A purchase manager paid carriage of rupees for A, Band C 
materials. The weight ratio is A; B = 4: 7 and B: C=6: 3. Whatis 
carriage for each material. 


SOLUTION 


Total Carriage Bill = Rs. 11725 
Ratio of materials is 


A B : € 
4 4 Tom 
Seon + ae 
s 6 3 3 
4 42 5 21 
Sum of Ratios = 4 + 42 +21 > 67 


: 4 
Carriage Share of Material A = a7 *11725= Rs. 700 


Carriage Share of Material B = 5 x 14725 = Rs. 7350 


? 
Carriage Share of Material C = *11725 = Rs.3675 


-:1.16:- 
The cost of 20 Ibs of tea is Rs. 1700. What should be the cost 
of 33 Ibs of tea? 


SOLUTION 
Tea (in Ibs) Cost (in Rs.) 
20 1700 
33 x 


20 : 33 :: 1700 : x (Direct proportion) 
Applying the fundamental principal of proportion 
20x x =1700x 33 
1700 x 33 
x= 


20 


Rs.2805 + 
-:1.17:- t 


18 men complete the job in 30 days. How long it will take to 
complete the job by 12 workers? 
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SOLUTION 
Workers Days 
18 30 
12 x 


12: 18s: 30; x (Inverse proportion) 


Applying the fundamental principal of proportion 
12*%x=30%18 


The cost of 5 kilograms of mutton is Rs. 1250. Calculate the 
cost of 43 kilograms of mutton when rate remains the same. 
SOLUTION 
Let x be the cost of 43 kgs of mutton. 
In this problem estimated value (cost) will be greater. so we 
form proportion with first ratio as smaller. 


No of Kg Cost (in Rs.) 
5 1250 
43 x 
5 _ 1250 
43° x” 


5:43 :: 1250: x (Direet proportion) 
Applying the fundamental principal of proportion 
5xx=1250x 43 
1250 43 
es 
5 


= Rs.10750 


-21.19:- 
The cost of 7 litres of cooking oil is Rs. 525. What is the cost 
of 25 litres of such oil if the rate is the same. ‘ 
SOLUTION 
Let x be the cost of 25 litres of oil. 
In this problem estimated value (cost) will be greater, so we 
form preportion with first ratio as smaller. 
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No of Litres Cost (in Rs.) 


25s (Direct proportion) 
Apply ing the fundamental principal of proportion 


-:1.20:- 


Numan earns Rs. 700 by investing Rs. 20,000. How much 
Aslam will earn on investment of Rs. 55000 under the same scheme 
of investment. 


SOLUTION 
Let x be the earning on investment = Rs. 55000 
Earning (Rs.) Investment (Rs.) 
700 20000 
Kot 55000 
700 ‘4 20000 
“x 35000 
700: x :: 20000 : 55000 (Direct proportion) 
Applying the fundamental principal of proportion 
700 « 55000 = 20000 » x . 
20000% = 700< 55000 © 


-31.21:- 
A nager plan to produce 200 units with the help 
of 50 workers who work ’8 hours a day. Hlow many units can be 
made by 80 workers if they work 6 hours per di 
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SOLUTION 


Lets be the units produced working 6 hours by 80 workers. 
Ratio of workers — 50: 80. Direet proportion) 

Ratio of hours — § 6 (Dircet proportion) 

Ratio of units ~ 200. 


In proportion 


50: 80 
OO x 
8:6 
Applying the fundamental principle of proportion 
Ne Ss 30 200. $066 
IDO» 80% 6 
Nr ame Ss DAO NTS 
S30 
=31.22;- 


A carton factory makes 160 boxes in 16 days with the help of 


48 workers. How many days are needed to make 200 boxes with the 
help of 40 workers. 
SOLUTION 
Let x be the number of days required. 
Days Workers Boxes 
16 48 160 
XN 40 200 


Ratio of workers = 40 : 48 (Inverse) 
Ratio of boxes = 160 : 200 (Direct) 
Ratio of days = 165% 
Proportion is 
40: 48 
i 162% 
160: 200 
Applying the fundamental principle of proportion 
«  xX¥ 160% 40 = 16» 48 = 200 
16» 48 « 200 
160% 40 


ee 


= 24 days 
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-:1.23:- 


_A labour force of 15 workers complete the job in 15 days for 
8 hours a day. How many days are needed to complete it if 25 
workers work for 6 hors a day. 


SOLUTION 
Let x be the required number of days. 
Days Workers Hours 
15 15 8 
x 25 6 


Ratio of workers = 25 : 15 (Inverse) 
Ratio of hours = 6 : 8 (Inverse) 
Ratio of days = 15: x 

Proportion is 


6:% . 

Applying the fundamental principle of proportion 
X*6x25=15Sx1Sx8 

1Sx15x8 


=12d. 
6x25 aoe 
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EXERCISE NO. 2 
SET-A 
-:2.1:- 


Express as percents 


Bey oes NON Speed | ee a = Han 1 
i) 2 ii) = tere. MS 


vy) 22 vi) % vii) 4 viii) ; 
SOLUTION 
(i) ; -( A +100 }%4 = 50% 
ZEKE 
3 9 9, 
(ii) = = 7100 % - 60% 


3 
5 
A -( 2 «100 - 12% 


iii) 25 (25 

(iv) 15 = 3-(3«100)p6— 150% 
PDN 

(v) 24-2 (2. 10096 = 225% 
4°4 \4 

(vi) nsSe x 100 6 =2% 
50 


| 
(vii) = 


x 100 Jy = 80% 


(vii) -( +100 6 =25% 
-:2.2:- 
Express the decimals as percents. 
i) 0.25. ii) 0.06 iii) 0.89iv) 0.17 
SOLUTION 

(i) 0.25 = (0.25 x 100)% = 25% 
(ii) 0.06 = (0.06 x 100)% = 6% 
(iii) 0.89 = (0.89 x 100)% = 89% 
(iv) 0.17 =(0.17 x 100)% = 17% 
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-12.3:- 
Express following percents as fracti 
i) 50%, ii) 25% 
V) 872% vi) 20% vii) 4% 
SOLUTION | 


Express these percents as decimals. 
i) 15% ii) 85% iii) 124% 


SOLUTION 


Exercise No ? 


iv) 230% 
Vili) 99% 


iv) 64% 


Chapter 2 41 Exercise No. 2 


-:2.5:- . 
Find =a) 5% of 200 bj) 6% of 180 ce) 12% of 15 
d) 23% of 4500 ce) 85% of 400 f) 4% of 2000 
SOLUTION 
(a) 5% is the rate and 200 is the base. 
Thus percentage = Base x Rate% 
200%5_ 
100 
(b) 6% is the rate and 180 is the base. 


Thus percentage > Base x Rate" 
Base = Rate 180* 6 


Saree re ee tS 
100 100 
e) 12% is the rate and 15 is the base 
Thus percentage — Base x Rate. 
Base x 15% 12 0 
Hees eee eee 
100 100 100 
(d) 23% is the rate and 4500 is the base 
Thus percentage = Base x Rate% 
» Rate 4500 5 el 
=——- . 1035 
100 100 
(e) 85% is the rate and 400 is the base 


Thus percentage = Base x Rate®o 
fi Base « Rate eB 40085 _ 340 
100 100 
(fy ¥a'%o is the rate and 2000 is the base. 
Thus percentage = Base x Rate% 
_ Base x Rate _ 2000 «3 


—— = =15 
100 100 «4 
~:2.6:- 
If 5% of a number is 60, what is the number? 
SOLUTION 
Mh bee Percentage of the Number 
Rate% 
Percentage of the Number x 100 
Number = ————— 
Rate 
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Here percentage of number ~.60, Rate % = 5% = 0.05 


60x 100 _ 1200 
5 


Number = 
-:2.7;- 

If 4% of a number is 82.46, what is the number? 

SOLUTION 

Percentage of the Number « 100 
Number =~ ———S= NUN 
Rate 
Percentage of the number = 82.46 
Rate = 4% 


2 4 
Number = aa Mo 164.92 100 = 16492 
2 
-:2.8:- 
Tf 45% of number is 3000, what is the number? 
SOLUTION 
Here percentage of a number = 300: Rate% = 45% 
cent e Number 
Numbers: Percentage of the Number x 100 
Rate 
3 2 
re 3000 » 100 _ 20000 _ 6666.67 
45 3 
~12,9:- 


Mr. Khalid bought a radio for Rs, 1200 and he sold it for Rs. 
1425. Find his percent profit. 


SOLUTION 
Selling price of radio = Rs, 1425 
Purchased price = Rs. 1200 
Profit = Selling Price - Purchase price 
= Rs. 1425 - Rs. 1200= Rs. 225 
Here Rs, 225 is the number for which percent (Rate) is required 
on the base of Rs. 1200. 
Percent profit = Rate% 
Rate _ Number 225 493 
Base 1200 a 
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BS a a pnt ree a Oe 
-:2.10:- 


Mr. Noor Muhammad gets 15% profit from his investment. 
He gets Rs. 400 as net profit, find his investment. 
SOLUTION 
Rate % = 15% 
Percentage of profit = Rs. 400 
Investment = Amount 


Percentage of Profit 
Amount of Investment = — ee 


Rate% 
_ Rs. 400x100 _ 8000 _ wee es 
15 3 
-:2.11:- 


Of the 80,000 seats in the football stadium 48640 were filled. 
What percent of the stadium was filled. 
SOLUTION 
Here 48640 is the number for which percent (rate) is required on 
the base 80000. r 
Number — 48640 


Percent = Rate % = = 
Base 80000 


= 60.8% 


-:2,12:- 
If your automobile payments are Rs 300, a month, what 
percent of year Rs. 5000 per month salary must be set a side to pay 
for your automobile. 


SOLUTION 
Here 300 is the number for (rate) is required on the base 5000. 


Percent = Rate % = pnbee 2 Oe Sea 6% 


Base 5000 50 


-:2.13:- 

About 70% of wheat can be converted into flour. To the 
nearest kg, how many kg of wheat are needed to make 100 kg of 
flour. 

SOLUTION 


Here rate % of wheat converted into flour is 70% 


ee hw 
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Percentage - 100 ke 
We have to find to total wheat ie, Base 
Percentage _ Perce 


ntage x 100 


Base = —— = 
Rate Rate 
)x 0000 
ce LOGO 10000 aoe laske 
70 70 
-12.14:- 


A man paid zakat of Rs, 312.50 at the rate of 2% % p.a. of 
his wealth. What is ihe value of his wealth? 
SOLUTION 
Here total zakat paid = Percentage = Rs. 312.50 
Rate = 24 % = “/% 
We have to find his wealth Le. Base 
Percentage 


otal Wealth - Base = 


Rate % 
Percentage x 100 — 312.50 « x2 
il Percentage » | 25 312.50 ‘ 100 = Rs. 12500 
_ Rate 3 
“4 =:2.15:- 


The selling price of a steal cabinet is Rs. 840, and the gross 
profit is 10% of the cost. Find the cost. 
SOLUTION 
Phe cost is the base from which gross profit of 10% has been 
calculated, 
The given selling price = Cost * Gross profit 
100 + 10 = 110% of Cost 
Since Rs, 849 is 110% of the cost. the Cost is 
840 840x100 
110% 110 


Cost = Rs, 763.63 
-:2.16:- 


Find the selling price of typewriter which costs Rs. 4000 and 
the mark up is 8%. 


SOLUTION 


Lere cost of type writer = C = 4000: Mark up percent = R = 8% 
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We have 
s=C(R) 
S = 4000(1 + 0.08) 
S = 4000(1.08) 
S > Rs. 4320.00 


-:2.17:- 
Aman sold a fountain pen for Rs. 125. his profit was 30'% of 
his original purchase price. What was his purchase price? 
SOLUTION 

Here selling price of fountain pen =S= Rs. 125 
Rate of profit > 30% 
Purchase price = Cost price = C 

S=COeR) 

125 = C(1 + 0.30) 


len 


3 


So price of fountain pen is Rs. 96.15 


-:2.18:- 

What is the cost of coloured SONY TY. set which is sold for 

Rs. 9800, if the percent mark up is 40% on cost. 
SOLUTION 

We have S=C(1+R) 
Here S = Rs. 9800 and 

Percent mark up = R = 40% 

9800 = CU + 0.40) 


9800 = 1.40C 3 

9 9 : 

Cag oe ERs. 1000 
140 140 
-:2.19:- 
After a mark up of 25% on sales a watch is sold for Rs. 1000. 

i) What is its cost price. 
ii) What is the percent mark up on sales if the cost price 


of watch have heen Rs. 700. 
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——E SEX reise No. 2. 


SOLUTION 
Here 
Mark.up percent on sale P = 25%= 0.25 
Selling price of watch = $ = Rs, 1000 


(i) We know that 
Cost =C= S(1 - P) 
C= 1000(1-025) 
C = 1000(0.75) 
C=Rs. 750 


(ii) Cost of watch — C = Rs, 700 
Selling price = S = Rs, 1000 
C=S(1 -P) 
700 = 1000(1 - P) 
700 = 1000 - 1000P 
1000P = 1000 - 700 
1000P = 300 
P= 0.30 
P=30% 
Hence mark up on sale = 30% i 


-:2.20:- 
A and B together invest Rs. 52000 in a small business. A’s 
share of investment is 36% of this amount. Find out B’s investment 
in this business. i 


SOLUTION 

Total investment = Rs. 52000 

Let the total investment = Rs. 100° 

A's share of investment = Rs, 36 = 36% 

B's share of investment = Rs. 64 = 64% 

B's amount of investment-= Total investment x Rate % 
_ Total Investment x Rate 
ean LOG ers pe 


S 
= 22000 64 — as 33280 
100 


eee 
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-:2.21:- 


Last month a store’s sales were Rs. 25000 and this month the 
sales are Rs. 45230. Find out the percentage increase in sales. 


SOLUTION 
Last month's sale = Rs. 25000 
Sale of this month = Rs. 45230 
Increase = Rs. 45230 - Rs. 25000 


= Rs. 20230 
Percentage Increase = cant = 80.92% 
2500 
-:2.22:- 


Sultan Ahmad purchased merchandise for Rs. 7500. He was 
allowed a trade discount of 7%. Find the amount of discount. 
SOLUTION 
Here Total price = Rs. 7500 
Rate of discount = 7% 


: Total Price x Rate of Discount 
Amount of Discount = ————_—___—"* 


100 
OO pe 6a 
100 
-:2.23:- 


Mr. Naveed purchase 50 books of Economics from Kitab 
Markaz Faisalabad. The printed price of each book is Rs. 35.00. if a 
trade discount of 15% is allowed to’him find the discount and net 
price of the books. 

SOLUTION 
Printed price of a book = Rs. 35.00 
Printed price of 50 books = Rs. 1750.00 
Trade discount = 15% 
Total Price x Rate of Discount 
100 

_ 1750x115 _ 26250 _ 
100100 


Amount of Discount = 


Rs, 262.50 
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Net price of the book = Price-Total discount 
= Rs. 1750.00 - Rs. 262.50 
= Rs. 1487.50 


-:2.24:- 
A man paid Rs. 555 for a radio set after 74% discount had 
been deducted. What was the market price of the set. 
SOLUTION 
Net price = Rs. 555 
Rate of discount = 74% 
Let the marked price of radio = Rs. 100 
Discount = Rs. 7.50 

Net price of radio = Rs. 92.50 
If net price is Rs. 92.50 the market price =100 
If net price is Rs. 555 the market price = 

100 x 555 — 10000 x 555 _ Rs. 600 

92.50 . 92.50 


-:2.25:- 
On the purchase of a car the dealer allowed to a customer 
discount at the rate of 4%%. Find out the total price of a car and 
amount paid to dealer, if the discount allowed was Rs. 6000. 


SOLUTION 
Discount allowed = Rs. 6000 
Rate of discount = 412% 
Total price of car 


Discount x 100 
Rate of Discount 


z reed =Rs. 133333.33 


Total Price = 


Total Discount = 6000 
Amount paid to the Dealer =Rs. 133333.33 — Rs. 6000 
=Rs. 127333.33 


-:2.26;- 


A T-shirt marked at Rs. 145 was sold for Rs. 100 in a 
clearance sale. Find the rate of discount.” 


a 
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SOLUTION 
Marked price of T-Shrit = Rs. 145 
Selling price = Rs. 100 
Discount = Rs. 45 
Rate of Discount = ened 
Price 
= 45x 100 =31by 
145 29 


-:2.273- 

A furniture dealer paid Rs. 10,000 for 50 lawn chairs on 
which he had been given discount of 12%. Find the price of a lawn 
chair. 

SOLUTION 

Net price of 50 lawn chairs = Rs. 10,000 

Net price of one lawn chair = Rs. 200 

Let the list price of'a lawn chair = Rs. 100 

Discount at 12% = Rs. 12 

Net price = Rs. 88 ; 

If net price is Rs. 88, marked price = Rs. 100 

If net price is Rs. 200, marked price 


dx a“ = Rs. 227.27 


-:2.28:- 

Mr. Zahoor allows 10% trade discount and 3% cash 
discount. Find the net amount be paid, if the marked price of a 
cooler is Rs. 13500. 

SOLUTION 

Marked price = Rs. 13500 

Less 10% trade discount on Rs. 13500 = Rs. 1350 

3% cash discount as Rs. 12150 = Rs. 364.50 

Total trade and cash discount 

=Rs. 1350 + Rs. 364.50 = Rs. 1740.50 
Net amount = Rs. 13500 - Rs. 1714.50 =Rs.11785.50 
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-:2.29:- 
A house was sold for Rs. 78,350. The property dealer was 
allowed a commission of 2%. Find out his commission. 
SOLUTION 
Total price of house = Rs. 78350 
Rate of commission = 2% 
4 x Total Price x Rate 
Commission = ———_—" "= 
100 
_ 78350 x 2 


100 


= Rs. 1567 


-:2.30:- 
A widow has rented out her Property at Rs. 4500 pm. An 
income of Rs. 30000 pa is tax exempted. Calculate property tax on 
the balance of here income at a rate of 10%. 


SOLUTION 
The per month rent = Rs. 4500 
Income of a year = 4500 x 12 =-Rs. 54000 
Exempted income = Rs. 30000 
Balance = Rs. 24000 
Property tax rate = 10% 
Here Base = Rs. 24000 


Tax = Basex Rate % Be de 


100 
24000%10 
= 10 _ Rs. 2400 
100 3 
-:2.31:- 


A salesman is paid a salary of Rs. 500 a month and 1% 
commission on sales. If his total income in one month is Rs. 750, find 
the value of his sales in that month. 5 

SOLUTION 

Total income of Saleman = Rs. 750 

Salary = Rs. 500 

Amount of commission = Rs, 250 


Sales for the Month = wont = Rs. 25000 


eee 
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-:2.32:- 


At 5% rate of commission, Miss Nelson, a sales girl got Rs. 
250 on the sale of talcum face powder. Find the value of her sales. If 
the price of face powder was Rs. 2.50 per container, how many 
containers did she sell? 
SOLUTION 
Miss Nelson get Rs. 5 when the sale is for Rs. 100. She gets total 
commission Rs. 250. 


Total Sale = = Rs. 5000 


250 100 _ 
5 
Price of a container = Rs. 2.50 


3000 = 2000 Containers 


The number of container she sells = 


-:2.33:- 
Find the total amount of commission on sale to Rs. 8000, if 
the commission rate is 8%. 
SOLUTION 
Total sale — Rs. 8000 
Rate of commission = 8% 
Total Sale x Rate 
100 
= 8000%8 


— =Rs. 640 
100 


Total amount of Commission = 
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SET-B 
-:2.1:- 
Jamal’s salary is subject to 16% payroll deduction. Calculae 
his take home pay for a month if his monthly salary is Rs, 8500. 
SOLUTION. 
Jamal’s Monthly Pay = Rs. 8500 
Payroll Deduction = 16% 
Here Base = Rs. 8500 & Rate% = 16% 
We are looking to find take home pay, that is pay after payroll 
deduction. 
Deduction = Percentage = Base x Rate% 
= 8500 x 16% 
= 8500 nse = 8500 x 0,16=Rs. 1360 
100 


Hence Take Home Pay= Rs. 8500 — Rs. 1360 = Rs. 7140 


=2.2:- 

Ahmad plans to buy a house that costs Rs. 450,000. If he 
must make a down payment of 15%, how much will the down 
payment be? 

SOLUTION 
Here — Cost of House = Base = Rs. 4,50,000 

Rate% = Rate of down Payment = 15% 

Amount of Down Payment = Percentage = Base x Rate% 


= 450000 «15% 

= 450000 x glo 450000 x 0.15 
100 

= Rs. 67500 


: +12.33- 

Zahid plans to buy a new car that costs Rs. 6,50,000. The 
dealer requires a down payment of 20%. How much will the down 
payment be? 

SOLUTION 

Cost of New Car = Base = Rs. 6,50,000 
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Rate of Down Payment = Rate% — 20% 
Amount of Down Payment = Percentage = Base x Rate% 


= 650000 x 20% 
20 

= 650000 x — = 650000 x 0.20 
100 


=Rs.1,30,000 


-:2.4:- 
Monica wants to buy a new refrigerator that cost Rs. 12500. 
She must pay 12% down payment. How much she will pay? 
SOLUTION 
Cost of New Refrigerator = Base = Rs. 12,500 
Rate of Down Payment = Rate% = 12% 
Amount of Down Payment = Percentage = Base x Rate% 
=12500 x 12% 
= 12500 x12 = 12500 x 0.12 
100 


=Rs.1500 


-:2.5:- 

It is estimated that 5% fruit will be damaged during 
transportation. In a consignment of 7200 pounds how many pounds 
of usable fruit are there? 

SOLUTION 
Total Fruit of Consignment = Base = 7200 Ibs 
Rate of Damaged Fruit = Rate% = 5% - 
Amount of Damaged Fruit = Percentage = Base x Rate% 
= 7200 5% 


= 7200 x pe = 7200 x 0.05 = 360 Ibs 
100 


Hence ‘The Amount of Fruit Usable = Total Fruit —- Damaged Fruit 
= 7200 — 360 = 6840 Ibs 
OR 
We know that Total Fruit = 7200 Ibs 
If 5% is damaged fruit then usable fruit is 95% 
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Now Here Base = 7200 Ibs & Rate% = 95% 
Total Usable Fruit = Base x Rate% 
= 7200. x 95% 


=7200x °> = 7200 0.95 
100 

= 6840 Ibs 

-:2.6:- 


A whole seller allows customers 2% discount for payment 
within 30 days. How much cash will be received from customer's 
bill of Rs. 5092 paid within 25 days. 


SOLUTION 
Rate of Discount = 2% & Base = Rs. 5092 
Amount of Discount = Base x Rate% 
= 5092 x 2% 


=, 
= 5092 x — = 5092 x 0.02 
100 


= Rs.101.84 
Cash Received from Customer = Total Bill - Discount 
= Rs, 5092 — 101.84 = Rs, 4990.16 . 


-:2.7:- . 

A dress company determines the selling price of its dresses 
by adding 35% to the cost. Calculate the selling price of a garment 
that cost Rs. 435. 

SOLUTION 
Cost Price of Garment = Base = Rs. 435 
Rate of Increase = Rate% = 35% 
Selling Price = Cost Price + Increase 
Increase = Percentage = Base x Rate% 
=435x 35% 


=435x £33) = 435 x 0.35 = Rs.152.25 
100 


Hence Selling Price = Rs. 435 + Rs. 152.25 = Rs, 587.25 
OR 


—— 
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If we want 35% increase then selling price will be 135% of cost We 
can calculate as follows. 
Base = Rs. 435 & Rate% = 135% 
Hence 
Seling Price = Base x Ratc% 
=435« 135% 


= 435 12 = 435 x 1.35 = Rs.587.25 
100 


-12.8:- 
A batch of goods was damaged during production. These 
goods were sold at 43% below cost. What was the selling price if the 
cost was Rs. 948790? 


SOLUTION 
Here Cost = Base = Rs. 9.48.790 
Reduced Rate% due to Damaged Goods = 43% 
Amount of Deduction = Percentage = Base x Rate% 
= 948790 x 43% 


= 948790 x eel 948790 x 0.43 
100 


= Rs.540810.30 
Selling Price = Total Cost - Amount of Deduction 
= Rs. 948790 — Rs. 407979.70 = Rs. 540810.30 
OR 
As Reduced Rate% is 43%, so Rate of Selling Price = 57% of Cost 
Hence 
Selling Price = Base x Rate% 


= 948790 x 57% 
Selling Price = 948790 x = = 948790 x 0.57 
= Rs.540810.30 
-:2.9:- 
A telephone bill reads as follow: 


Line Rent ... 
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Local call charges @ Rs. 2 per unit for 73 uni 
Sales tax @ 14% of local call charges .... 
With holding tax @ 2.7% of local call charges. 
Calculate the bill. 


SOLUTION 


Here 


Line Rent -------------—-.---------. 
Local Call Charges @2 per unit for 73 Unit: 
Sale Tax @14% of local call charges 
W..H. Tax @2.7% of local call charges 
Totat Bill-------------------------______------_____. 


-:2.10:- 
TESCO electricity consumer bill reads as follows: 
The rate of first 100 units consumed is Rs. 2.474 and rate of units 
over and above 100 units is Rs. 3.371. The total number of units 
consumed is 221. t 


Total cost of electricity Rs. 
G.S.T @ 15% of total cost Rs. 
PTV fee Rs. 25 Rs. 


Current Bill__Rs. 
Less subsidy @ 14.52 on current bill Rs. 


Bill payable within due date Rs. 


Late payment surcharge @ 10% on bill payable Rs. 
G.S.T on late payment surcharge @ 15% Rs, 


Bill payable after due date _Rs. 


Calculate bill payable within due date and bill payable after due 
date, 
SOLUTION 

First of all do the bill calculations as follows 
For first 100 units @ 2.474 per uni 
For remaining 121 units @ 3.37) per unit 
Total Cost of Electricity - 
G.S.T @ 15% of Total Cost 
P.T.V. Fee Rs. 25 
Current Bill --- 
Less Subsidy @ 14.52% on Current Bill - 
Bill Payable within due Date---— 


— Rs. 25.00 
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Late Payment Surcharge @10% on Bill Payable — Rs. 64,85 
G.S.T. on Late Payment Surcharge (¢ 15% --Rs. 9.73 
Bill Payable after due Date Rs. 723.11 


-:2.11:- 
e Of the gross sales of Rs. 4,26,529, 12% were returned. 
Calculate the next sales. 
SOLUTION 
Here Total Sale = Base = Rs. 4,26,529 
Returned = Rate% = 12% 
Total Amount Returried = Percentage = Base x Rate% 
= 426529 x 12% 


* 
= 426529 x ali 2 426529 x 0.12 
100 


= Rs.51183,48 
Net Sales = Total Sales — Returned 
= Rs. 426529 — Rs. 51 183.48 = Rs. 375345,52 
OR 
When 12% returned, then net sales is 88% 
Here Base = Rs. 426529 & Rate% = 88% 
Net Sales = Base x Rate% 


= 426529 x 88% 


= 426529 x = = 426529 x 0,88 = Rs.375345.52 


-:2,12:- 
Afzal setout 255 questions and got 204 back. What percent 01 
the questionnaires was returned? 
SOLUTION 
Here Base = 255 questions & Percentage = 204 
We are looking to find-Rate% 
Rate% = ESrceninge = (2b 
Base - 255 
-:2.13:- 
Ali set 120 eggs to hatch, and 114 hatched out. What percent 
of egg hatched out? 


=0.8=80% 
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——J oo  xeerciise No. 2 


SOLUTION 
Here Base = 120 eggs: Percentage = 114 eggs & Rate% =") 
Feateys = STORMABS SIA tp ine ca 
Base 120 


-:2.14:- 

Sadaf bought 288 ball points pens and 18 of them would not 

write. What percent of the pen was faulty? 
SOLUTION 
Total Ball Point Pen = Base = 288 
Faulty Pen = Percentage = 18 
Raters = 1 oeentaae NB 62s ease 
Base 288 

So 6.25% pens are faulty. 


~:2,15:- 

A worker received wages of Rs. 2500 in the month of June. 
He received wages of Rs. 2700 in the month of July. What is the rate 
of increase? 

SOLUTION 

The Wages in the month of June = Rs. 2500 

The Wages in the month of July = Rs. 2700 

Total Increase = Rs. 2700 ~ Rs. 2500 = Rs. 200 
Here Base = Rs. 2500; Percentage = Rs, 200 & Rate% =? 

pe Percentage 200 


Hence Wages Increase by 8% 


-:2,16:- 
A producer raised 20000 bales of cotton last year. He raised 
24000 bales for this year. Calculate the percent increase in 
production. , 


SOLUTION 


Here Last Year’s Production = 20,000 bales 
This Year's Production = 24,000 bales 
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Increase in Production — 4000 bales 
Here Base = 20000; Percentage = 4000 & Rate% =? 
Percentage __ 4000 
Base 20000 


Rate% = =0.20=20% 


-:2.17:- 

A whole sale fruit dealer bought a carload of mangoes 
weighing 2758 kgs. After shorting, it was discovered that 217 kgs 
were spoiled. Find the percent of spoiled mangoes. 

SOLUTION 

Total Fruit = Base = 2758 kgs of mango 

Amount of Spoiled = Percentage = 217 kgs 
We want to find Rate% of Spoiled Fruit. 

Percentage 217 


—— = 0.0787 = 7.87% 
Base 2758 


Rate% = 


-12.18:- 
Give the percent of total floor space allocated to each 
department. 


Department Floor Space Percent of Floor Space 
A 16,000 sq.ft 
B 20,000 sq. ft it 
e 28,000 sq.ft i ES 
SOLUTION 


First compute the total floor space of the building: 
16000 + 20000 + 28000 = 64000 sq ft 
Now find the percent of the total that each department occupies: 


Department Floor Space Percent of Floor 
A 16000 sq ft SOND, =0.25=25% 
64000 
B 2000 sq ft 20000 _ 9.3125 =31.25% 
64000 . 
Cc 28000 sq ft pons = 0.4375 = 43.75% 
64000 
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-:2.19:- 
Allocate a utility cost of Rs. 4,50,000 for the building just 
described in question 2.18. 


SOLUTION 
Here we allocate a utility cost Rs. 450000 for the building to 
different departments according to their percent. 
25% of 450000 = aa x 450000 = 0.25 x 450000 
A 100 
=Rs.112500 
31.25 
* 31.25% of 450000 = ia x 450000 = 0.3125 x 450000 
= Rs.140625 
G 43.75% of 450000 = ak x 450000 = 0.4375 x 450000 
= Rs.196875 
~12.20:- 
The family budget is as follows: 
Food .....0 oaraenancenesse eesbeoweaonsoews 
Utilities... 
Education 
Clothing .. 
Other expenses.... w+ Rs. 4500 


Calculate the percent that each expenditure bears to the 
total budget. 


SOLUTION 
First of all calculate the total budget of family. 
Food =Rs. 10000 
Utility = Rs. 6000 
Education = Rs. 3500 
Clothing =Rs. 2000 


Other Expenses = Rs. 4500 
Total =Rs. 26000 
Now we find percent of each expenditure. 


— 
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Rate% Percentage 
‘ panera 
Base 


‘ood _ 0.3846 = 38.46% 
26000 


Utility = ~~ 0.2308 = 23.08% 


0.1346 = 13.46% 


Education = a 
26! 


Pe 
Clothing = on ~ 0.0769 = 7.69% 


500 


Other Expenses = 4 = 0.1731=17.31% 
: 26000 


-:2.21:- 


Pick quick collected Rs. 5896 in sales tax in March with a tax 
rate of 5 ‘4%. What were the total sales for March? 


SOLUTION 
Here Percentage = Total Tax Collected = Rs. 5896 
Rate% = 5 'A% = 5.50% 
Base = Total Sales = ? 


Rate% = Percentage 
= 
Base 
_ 5896 _ 5896x100 _ 5896x1000 _ Rs.107200 
5.5% 5.5 55 


-:2.22:- 

Imtiaz is a real estate sales man and carns 3% of his total 
sales. What 
a) level of sales will give him an income of Rs. 18000 per 

month. 
b) level of sales will Imtiaz need if he wishes monthly income of 

Rs. 25000? - 

SOLUTION 


(a) Rate% = 3%; Percentage = Income per month = Rs. 18000 
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Level of Sales = Base = Percentage 
Rate% 
_ 18000 _ 18000» 100 _ Rs. 600000 
3% 3 
(b) Rate% ~ 3%, Percentage = Income per month = Ks. 25000 
Level of Sales = Base = Ecanabe 
Rate% 
2 2 
eal ca Rs. 833333.33 
3% 3 
-12,23:- 


In analyzing the sizes sold in the men’s shoe department, a 
store found that 1000 pairs of shoes size 7 % were sold, This was 8% 
of the total shoe sales. What was the total number of pairs sold? 


SOLUTION 
Here Rate% = 8%, 
Percentage = No of pairs of shoes of size 7% = 1000 pairs 


Bases Percentage 
Rate% 
= 1000 ie 1000 x 100 L 100000 = 12500 
8% 8 8 


Total No of Pair of Shoes Sold = 12500 pairs of shoes 


-22.24:- 

If the sales tax rate is 2% of the sales and the amount of tax 

paid for the month was Rs. 804,95, calculate the month’s sales. 
SOLUTION 

Here Percentage = The amount of tax paid = Rs. 804.95 

Rate% = 2% 

Base = Total Sales for the month 
z Percentage 


Base 
Rate% 
_ 804.95 — 804.95 100 _ 80495 = Rs. 402475 
2% 8 2 


-_e 
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§ -:2.25:- 

A metal alloy contains 62.8 pounds of zinc. This is 6.5% of 

the total weight of the alloy. What is the total weight. 
SOLUTION : 

Percentage of Zinc = 62.8 pounds 

Rate% = 6.5% 

Requirement is to find total weight of Alloy, that is; Base 
_ Percentage 
~— Rate% 
_ 62.8 _62.8x100 62800 


——_—— = —— = 966.154 pounds 
65% «65 65 ee 


Base 


-:2.26:- 
Ali’s payroll deduction for onc month came to Rs. 5234, 
whish was 15% of his total salary. Calculate his gross pay. 
SOLUTION - 
Amount of Payroll Deduction = Percentage = Rs. 5234 
Rate% of Deduction = 15% 


Base = Gross Pay = Pesceniage 
Rate% 
2. 
5234 es $234x100 _ 523400 = Rs.34893.33 
15% 15 1S 
=:2.27:- 


In paying an invoice of Rs. 13345, the customer is entitled to 
deduct 15% for damages and 18% of the balance for prompt 
payment. Calculate the cash required to settle the bill. 


SOLUTION 
Base = Paying Invoice = Rs. 13345 
Rate% of Deduction for Damages = 15% 
Amount of Deduction = Percentage = Base x Rate% 


=13345 x 15% = 13345 x 12 
100 


= 13345 x 0.15 = Rs. 2001.75 
S aennnEEENEEEerneeneeneenee 
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Balance = Invoice — Deduction 
= Rs. 13345 — Rs. 2001.75 = Rs. 11343.25 
Rate of Deduction for Prompt Payment for Balance = 18% 
Amount of Deduction = 18% of 11343.25 
=11343.25 x 0.18% = Rs, 2041785 
Hence The amount of Cash to Settle the Bill 
= Ry. 11343.25 — Rs. 2041.785 = Rs. 9301.465 


-:2.28:- 
A family spend 30% on rent 25% on food and 12% on 
utilities. The family spend Rs. 3800.35 on_ utilities. Calculate the 
gross income of family. 


SOLUTION 
Family’s Expenditure on: 
Rent = 30% 
Food = 25% 


Utilities = 12% 

Amount of Expenditure on Utilities = Rs. 3800.35 

Which is the Percentage and Rate% of Utilities is 12% 
Hence 


Gross Income of Family = Base = eres inne 
Rate% 
ot 3800.35 _ 804.95x100 _ 380035 
12% 12 12 


= Rs. 31669.583 


-:2.29:- 

Daood bought 250 shares of stock at a total Rs. 4850. After 
six months, the stock declined in value by 15.125%.)What was the 
stock worth after the decline? 

’ SOLUTION 
Here Total Worth before Decline = Rs. 4850 
Decline (Decrease) = 15.125% 
Amount of Decrease = Percentage = Base x Rate% 


15.125 


= 4850 « 15.125% = 4850 x 


= 4850 x 0.15125 = Rs. 733.5625 
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Stock Worth after 6 month = Rs. 4850 — Rs. 733.5625 
= Rs. 4116.4375 
‘ OR 
Total Worth = Rs. 4850 
Decline = 15,125% 
Worth rate% after 6 month = (100 - 15.125)% = 84.875% 
Stock Worth after six months 
= 84 875% of 4850 = 0.8750 x 4850 = Rs. 4116.4375 


-:2.30:- 

Last year, the net income of ABC Corporation decreased by 
4.351% from its previous high of Rs. 8,868,472. How much did the 
company earn last year? 

SOLUTION 

Net Income of Previous Year than Last Year = Rs. 8,867. 8462 

Decrease in Last Year = 4.351% 

Income of Last Year is as follows: 

= (100 — 4.351)% of 8,86,78,472 => 95.649% of 8,86,78,472 

‘ = 0.95649 x 8,86,78,472 = Rs. 84820071.68 


-:2.31:- 


Mr. Kaleem’s present salary is Rs. 34000 and he receives a 
8% increase. What is his new salary? 


SOLUTION 
Present Salary of Kaleem = Rs. 34,000 
Increase = 8% 
New Salary = (100% + 8%) of 34000 


= (108)% of 34000 = “ x 34000 = Rs. 36720 


-:2.32:- 


Fazal Enterprises reduces the price of its Rs. 24000 printer 
by 12%. What is the new price? 


SOLUTION 
Old Price of Printer = Rs. 24.000 
Reduced Rate% = 12% 
i 
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New Price of Printer is as follows: 
= (100% - 12%) of 24000 


= 88% of 24000 = a x 24000 — 0.88 x 24000 = Rs. 21120 


-:2.33:- 
Style and Smile Electronics reduces the price of its monitors 
from Rs. 3500 to Rs. 3000. What is the percent of decrease? 
SOLUTION 
Old Price of Monitors = Rs. 3500 
New Price of Monitors = Rs. 3000 
Reduction = Percentage = Rs. 500 
Base = 3500 


Percentage 500 


Reduced Rate% = —— = 0.142857 =14.2857% 
Base ~ 500 


12.34:- 
The population of a town increased from 28600 to 31317. 
What is the percent of increase? 


SOLUTION 
* Old Population of Town = 28600 
Present Population of Town = 31317. 
Increase — Percentage = 2717 
Base = 28600 
Percentage - 2717 _ 9,995 =9.5% 
Base 28600 


Increased Rate% = 


-:2.35:- 

The retail cost of a microcomputer is Rs. 20000 which is 

12% over the dealer’s cost. What is the dealer’s cost? 
SOLUTION 

Since 3 

Retail Cost of Micro Computer = Rs. 20,000; is'12% more than 
the Dealer’s Cost. The Question is Rs. 20,000 is 112% of What? That is 
to find the base. 
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Percentage 20000 _ 20000100 _ 


= Rs.1 7857.14 
Rate% 112% 112. 


Dealer's Cost = 


-:2.36:- 

A book sells for Rs. 39.95, which is 20% over cost. What is 

the cost of the book to the book store? 
SOLUTION 

Since 

The Selling Price of Book = Rs. 29.95 is 20% more than cost 
price. 

Here, we are looking for Rs. 29.95 is 120% of What? That is to 
find the Base 


. Percentage 
Cost Price of Book = Base = 


Rate% 
29.9 2995 
ee NRE 3406 
120% -:120~—«120 
-:2.37:- 


An electric drill is offered for Rs. 1204, which is 14% of the 
regular price: What is the regular price? 


SOLUTION 
This is the problem to find Base: 
We have Rs. 1204 is 86% of What? 


So 
Regular Price = Perrone 
Rate% 
2 2 
_ 1204 _ 1204x100 _ 120400» 499 
86% 86 Taare 
-:2.38:- 


Tariq, a commission agent, was paid one month as foliows: 
Rs. 320 on sales at the rate of 3% 
Rs. 430 on sales at the rate of 5% 
Rs. 236.13 on sales at the rate of 6% 
Find the total that Tariq sold that month. 
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SOLUTION 
[" Aingaa? of (Conaiasan Rate% Sales (Base) 
(Percentage) ; | 
Rs. 320 z | 3% [ Rs. 10666.67 
Rs. 430 5% Rs. 8600.00 
Rs, 236.13 6% Rs. 3935.50 
Total Sales Rs. 23202.17 
-12.39:- 


Zafar a wholesale shoe saleman, sold: 
150 pairs of shoes at Rs. 599.99 per pair 
300 pairs of shoes at Rs. 1000.75 per pair 
600 pairs of shoes at Rs. 700.00 per pair 
If his commission rate is 4.5%, how much does he receive? 


SOLUTION 
[ Pairs of Shoes | < Rate per Pair Amount of Sales a 
[iso * Rs. 599.99 Rs. 89998.50 
300 ic 1000.75 _| Rs. 300225.00 
600 [ Rs. 700.00 Rs. 420000.00 


Total Salés = 89998.50 + 300225 + 420000 = Rs. 810223.50 
Rate% of Commission = 4.5% 
~ Amount of Commission = 810223.50 x 4.5% 


_ 810223.50x 4.5 _ 810223.50 x 45 


100 1000 
= Rs.36460.06 


-:2,40:- 

Dawar sold Rs. 81000 worth of merchandise last month, He 
is paid commission on the following basis: 

5% on the first Rs. 24000. 

7% on the second Rs. 30000 

9% on the over Rs. 54000 
How much did he earn last month? 
ape a a ES 
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SOLUTION ~ 3 
Sales Rate% of Commission | Amount of Commission | 
Rs. 24000 5% | 24000 x 0.05 = Rs. 1200 
Rs. 30000 ™% 30000 x 0.07 = Rs. 2100 
Rs. 54000 % 54000 x 0.09 = Rs. 4860_ 


Total Commission = Rs. 8160 _ 


-:2.41:- 

The ABC company sells electrical items to wholesaler 
retailers and industrial purchasers. Each purchaser receives a 
different discount according to the nature of his business. The 
retailers get 40%, wholesaler 42% and industrial purchasers 47%. 
How much did each of the following purchasers pay for item listing 
at Rs. 2030 each? 


a) The retailer bought 12 items 

b) The wholesaler bought 30 item. 

¢) The industrial purchaser bought 120 items 
SOLUTION 


Since different Rate% are given as follows: 

40% discount for Retailer 

42% discount for Wholesales 

47% discount for Industrial 

‘ment of each purchaser in the following table. 


We calculate the 


Purchaser |Price per} No of ‘Sales | Rate% of| Amount | Payment 
unit Units | Amount | Discount of 
Purchased Discount 
Retailer |Rs. 2030 [12 Rs. 24360 |40% (Rs. 9744 Rs. 14616 
Wholesaler|Rs. 2030 [30 Rs. 60900 [42% [Rs 25578 [Rs. 35322 
Industrial [Rs, 2030 [120 Rs.243600|47% —_[Rs.114492|Rs. 29108 | 


Hence Retailers Pay = Rs. 14616 
Wholesaler Pay = Rs. 35322 
Industrial Pay = Rs. 129108 


-:2.42:- 

Find the amount of cash necessary to settle the following 
transactions within the discount period. A bill was received for Rs. 
8120 consisting of Rs. 7000 of merchandise and Rs. 1120 for freight 
nn ee 
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charges. Upon reeciving the merchandise Rs. 500 worth was found 
to be defective and returned. The discount rate is 2%, 


_ SOLUTION 
Here Total Bill =Rs. 8120 
Less Freight = Rs. 1120 
= Rs. 7000 
Less Returned Merchandise =Rs. 500 
= Rs. 6500 
Less Discount (2% of 6500) = Rs. 130 


5. 6370 2 
Plus Freight =— Rs. 1120 


Amount Due = Rs. 7490 


~12,.43:- 
A commission saleman is paid’as follows: 
3% on the first Rs, 1000 of sales 
4.5% on the next Rs. 3600 of sales 
6.5% on all over Rs. 4000 of sales. 
Calculate total remuneration of saleman on sales of Rs. 
20,325. 
SOLUTION 
Total Sales = Rs. 20325 
Amount of Commission of Rs. 1000 Sales @ 3% = Rs. 30,00 
Amount of Commission of Rs. 3000 Sales @ 4.5% = Rs. 135.00 
Amount of Commission of Rs. 16325 Sales @ 6,5% = Rs.1061.125 
Total Remuneration of Saleman = Rs. 1226.125 


-12.44:- 

A saleman sold merchandise to Ks. 73000 during June. He 
receives 3% on the fist Rs. 15000; 6% on the next Rs. 15000 and 8% 
on the remainder. What was his commission for the month? 

SOLUTION 
Total Sales = Rs. 73000 
Amount of Commission for Rs. 15000 Sales @ 3% = Rs. 450 
Amount of Commission for Rs. 15000 Sales @ 6% = Rs.900 
Amount of Commission for Rs. 43000 Sales @ 8% = Rs. 3440 
Total Commission = Rs. 4790 
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EXERCISE NO. 3 


-?3.1:- 
If Rs. 10,000 is invested for 6 years at an annual simple 
interest rate of 16%. 


a) How much interest will be earned? 
b) What is the amount of the investment at the end of the 6 
years. ' 
SOLUTION 


Here Principal = Rs. 10000, rate = 16%, Time = 6 years 


(a) 
Pxrxt 


Simple Interest 


100 
— 10000 x16x6 _ p- 9600 
100 
(b) 
Amount ~ Principal + Simple Interest = P +1 
= Rs.10000 + Rs.9600 = Rs. 19600 
-:3.2:- 
Find the simple interest and amount for the following: 
i) Rs. 2000 for 3 years at 5%. ii) Rs. 800 for 7 years at 4%. 
iii) Rs. 4000 for 5 years at 6%. 
SOLUTION 


(i) Principal = Rs. 2000, Rate = 5% 
Time = 3 years 
Pxrxt  2000x5%3 


Simple Interest = 1 = =Rs. 300 
100 100 
Amount = A = Principal + Simple Interest 
= Rs. 2000 + Rs. 300 = Rs. 2300 
(ii) Principal = Rs. 800, Rate = 4%, 
Time =7 years 
Simple iret 1p eee ee ODA 


100 —«100 
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Ainount = Principal + Simple Interest 
= Rs. 800 + Rs. 224 = Rs. 1024 


(iii} Principal = Rs. 4000, Rate = 6%, Time = 5 years 


Pxrect 2 4000x655 1200 
100 100 


Amount = Principal + Simple Interest 
= Rs. 4000 + Rs. 1200 = Rs. 5200 


Simple Interest = f = 


-13.3:- 
Mr. Asghar borrowed Rs. 5000 for 5 years at 8% simple 
interest. How much he will repay? 


SOLUTION 

Principal = Rs. 5000, Rate = 8%, Time = 5 years 
Simple Interest = 1 = Pas se pil 
100 ] 


Mr. Asghar will repay 
Amount = Principat + Simple Interest 
= Rs. 5000 + Rs. 2000 = Rs. 7000 


Mr. Bashir Ahmad borrowed Rs, 4500 from Habib Bank at 
84% and lent the whole amount at 10% the same day, what would 
he gained from this after 4 years. 


SOLUTION 
Principal = Rs. 4500 


Rate = 84% = 12% 
2°73 


Time = 4 years 
Pxrxt  4500%17x4 
Simple Interest = | = ——— =———___— = Rs, 15. 
. 100 mee 
Mr. Bashir lented = Rs. 4500, Rate = 10%, Time= 4 year 
Simple Interest = aes = Rs. 1800 


He will gain = Rs. 1800 - Rs. 1530 = Rs. 270 
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: -3.5:- 

Khalid Mahmood borrowed Rs 2500 from Sultan for 3% 
years at simple interest at 8% per annum. How much Khalid 
Mahmood has to pay at the end of the period. 

SOLUTION 

Principal = Rs a Rate = 8% 


Time =3 A years =L years = 4 years 
Pxrxt _ 2500x8x7 
100 100 x2 
He will pay = Rs. 2500 + Rs. 700 = Rs. 3200 


=Rs. 700 


Simple Interest 4] = 


-13.6:- 
What sum would borrow in Rs. 1250 as sayin" interest at 
3% in 3 years. 
SOLUTION 


Simple Interest = Rs. 1250, Rate = 3%, Time = 3 years 


rt 
Pinca! =P eS 1250 x 100 
rxt 3x3 


= Rs. 13888.89= Rs. 13889 


-:3.7:- 
Find the principal, if the amount for 5 years at 5% is Rs. 5550. 
SOLUTION 
Here Amount = Rs. 5550, Rate = 5%, Time = 5 years 
Ax 100 


100+(r+t) 
_ _5550% 100 _ 555000 _ 


Principal = P = 


-:3.8:- 
How much should Mr. Arif borrow from Mr. Hanif so that 
he may have to repay Rs. 4425 after 3 years if Hanif charges a 
simple interest rate 5%. 
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SOLUTION 
Here Amount=Rs. 4425, Rate = 5%, Time = 3 years 
We have 
Principal = P = AnD: 
, 100+(r +t) 
% : 
em LO 00 Ra 984733 SRS SHAS 
100+(5x3) ‘115 
-13.9:- 


How much should Mr. Maqbool borrows from a bank so 
that he may have to repay Rs. 2800 after 2 years if the bank charges 
a simple interest rate 4%. 


SOLUTION 
Here Amount= Rs. 2800, Rate = 4%, Time = 2 years 
We have 
Principal = P = ata NBS 
100 +(r +t) 
z 
= RIDE = EOD Rs, 2592.59 = Rs. 2593 
100 + (4 x 2) 108 
-:3.10:- 
Find the sum of money that amount to Rs. 2775 in five years 
Nine months at 4%, 
- SOLUTION 


Here Amount = Rs. 2775, Rate = 4%, 
Time = 5 years and 9 month. 


Ses ees te oe ear 
i eS ee 
We have 
Principal = P = ee 
100+(r+t) 
__2775*100__ 2775100 _ 277500 
100+ (4x3) 100+ 23 123 


Principal = P = Rs. 2256.097 = Rs. 2256 
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-:3.11:- 

At what rate of interest, would Rs. 1800 amount to Rs. 2500 

in 2 years. 
SOLUTION 
Here Principal = P = Rs. 1800 and Amount = A= Rs. 2500 
Simple Interest = Amount - Principal 
= Rs. 2500 - Rs. 1800 = Rs. 700 

Time = 2 years : 

We have 
1x100 _ 700x100 


Rate =r = = ———- = 19.44% 
Pxt  1800x2 


-:3.12:- 
Find the rate percent of interest, if the simple interest on Rs. 
21540 for 4 years 9 menths is Rs. 5000. 
SOLUTION 
Here Simple Interest = I = Rs. 5000 
Principal = P = Rs. 21540 
‘Time = 4 years and 9 months 
= years = Pai 2 1 ears 
12 4 4 
We have 
1x 160 
Pxt 
_ 5000x100x4 _ 2000000 
~~ 21540x19 — . 409260 


Rate =r= 


=489% 


-:3.13:- ; 
At what rate of interest would a sum of money becomes one 
and a half in 10 years. 
SOLUTION 
Suppose Sum = Rs. 100 
Simple | becomes one and half itself, so Amount A = Rs. 150 
Simple Interest = Rs. 150 - Rs. 100 = Rs. 50 
Time = 10 years 


iS 
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Hence 4 


Rate= r= 1% 100_ 50x 100, 
Pxt 100: 


-:3.14:- 
How long will it take for Rs. 1000 to amount Rs. 1180 at 6% 
per annum simple interest. 
SOLUTION 
We know that 
Amount = Principal + Simple Interest 
A=P+I 
1=A-P 
Amount = Rs. 1180, Principal = Rs. 1000 
Simple Interest = Rs. 1180 - Rs. 1000 = Rs. 180 


Rate = 6% 
Time = t Be 1 IE EOD ees 
P+r 1000 x 6 
-13.15:- 
Tn how many years woukd a sum lent at 8% be doubled. 
SOLUTION 


Suppose the’sum = Rs. 100, Amount = Rs. 200 
Simple Interest = | = Rs. 200 - Rs. 100, Rate = r = 8% 
Hence 
1x100 100x100 


Time = t =~ = -___ = ]24 years 
iis Pxr 100x8 “i 


} -13.16:- 
Find the compound interest on Rs. 8000 for 3 years at 5% 
per annum. 


SOLUTION 
Principal = Rs. 8000, Rate = r = 5%, Time = n = 3 years 


" 
Amount = p(t] 
100 


_-e—rror 
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CO xercise No. 3 


3 3 
5 105 
= 8000 | 1+—— | = 8000 | -— 
Amount ( =) ( a) 


= 8000 (1.05)? = 8000 (1.157625)= Rs. 9261 
Compound Interest = Rs. 9261 - Rs. 8000 = Rs. 1261 


-:3.17:- 

Find the amount at compound interest of Rs. 12000 at 6% 
per annum for 2 years and 6 months. Also find the compound 
interest. 

SOLUTION 

Principal = Rs. 12000, Rate = r= 6% 

Time = n = 2 years 6 months 

The number of six month periods in 2 years 6 month are 5, 6% 
per annum compounded semi-annually is equivalent to 3% every six 
months. So, 


Here n = 5 six months periods 
Rate = 3% compounded semi-annually 


ay 103)5 
=12000/1+—] =12000/ +8 
( 3] 00 (7 
= 12000 (1.03)°= 12000 (1.15927074) 
= Rs. 13911.28889=Rs, 1391.29 


-:3.18:- 
Find the compound amounts and compound interest for the 
given investments. 

2) Rs. 5000 at 5% compounded annually for ten years. 

b) Rs, 5000 at 5% compounded semi annually for ten years. 
¢) Rs. 5000 at 5% compounded quarterly for ten years. 

d) Rs. 8000 at 8% compounded annually for ten years. 

¢) Rs. 8000 at 8% compounded semi annually for ten years. 
f) Rs. 8000 at 8% compounded quarterly for ten years. 
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SOLUTION 
(a) Principal = P = 5000, Rate = r = 5% Compounded annually 
Time = n = 10 years 


r . 5 10 
Amount = (1+) =s000(1+25 


10 
= 5000 (=) =5000(1.05)'° 


=5000(1 628894627) = Rs. 8144.47 
Hence Amount = Rs. 8144.47 and Interest = Rs. 3144.47 


(b) Principal = P = 5000, Rate = r = 5% Compounded annually 
Time =n = 20 six months periods semi-annually 


Amount = P (: + a) 


20 
= 5000} 1+—=] =5000(1+0.025) 
( +z) ( ) 


= 5000 (1.163861644) = Rs. 8193.08 
Hence Amount = Rs. 8193.08 and Interest = Rs. 3193.08 « 


(c) Principal = P = 5000, Rate = r = 5% per annum 
Five percent compounded quarterly = °°*/, = 0.0125 per quarter. 
Since there are four quarters in a year, the number of interest 
periods is n= 40 quarters. Hence the compound amount is: 


. 40 
Amount =P (! +5) =5000 (: +z) 
700 100) 


= 5000 (1+ 0.0125)" = 5000 (1.0125)"° 
=5000(1.643619463) = Rs. 8218.10 
Hence Amount = Rs. 8218.10 and Interest = Rs. 3218.10 


(d) Principal = P = 8000, Rate = r = 8% per annum 
Time 10 years 


n 
Amount = P (+5) 
100 
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10 0 
Amount = 8000 (+) = sood{ 178) 
100 100 


= 8000(1.08)'° = 8000 (2.158924997)= Rs. 17271.40 
Hence Amount = Rs. 17271.40 and Interest = Rs. 9271:40 


(e) Principal = P = 8000, Rate = r = 8% per annum 
8% compounded semi-annually is 5% = 4% each six month, 
There are 20 six month periods i.e. n = 20 


“Amount = P (1 + x) 


100 
2» 20 
~#000(1+ <5) =8 i) 
; 100 100 
= 8000( 1.04)" = 8000 (2.191123143) 
=Rs. 17528.99 


Hence Amount = Rs. 17528.99 and Interest = Rs. 9528.99 


(f) Principal = P. = 8000, Rate = r = 8% per annum 
8% compounded quarterly is **/, = 2% per quarter. 
There are 40 quarters in 10 years. So n = 40 quarters. 


a 
Amount = P (! | 
100 


40 40 
00 (1 tims) =so00( =) 
100 100 
= 8000(1.02)*° = 8000 (2.208039664) 


= Rs. 17664.32 
Hence Amount = Rs. 17664.32 and Interest = Rs. 9664.32 


-:3.19:- 

A man deposits Rs. 5000 at the time of his son’s birth, in an 
investment that pays 4% compounded semi annually. How mich 
will be on deposit on the son’s 21st birthday. 

SOLUTION 

Principal = P = 5000, Rate =r = 4% 

t= 2% Compounded semi-annually 
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Time =n = 21 years = 42 six month periods 
( ‘a n 2 4a 
Amount =P} 1+ — | =5000 ral 
\ 100 100 


= 5000 ( 1.02)” 
Let x =(1.02)42 
taking log of both sides 
logx = 42 log (1.02) 
logx = 42 (0.0086001717) 
logx = 0.361207214 
taking antilog of both sides 
x= 2.29724466 
Hence Amount = 5000 (2.29724466) = Rs. 11448.62 


-:3.20:- 
Mr. Aslam has invested Rs. 25000 at 6% compounded 
annually. What amount would be received after 4 years. 
SOLUTION 
Principal = P = 25000, Rate = r = 6%, Time = n = 4 years 


n 
Amount = aC + “] 
100 


6) 106? 
= 25000 | 1+——] =25000 | — 
( * es ca 
Amount = 25000 (1.06)* = 25000 (1 -26247696) 
= Rs. 31561.92 


-:3.21:- 

On a saving bank account Bank-A pays 3% interest 
compounded annually, whiie Bank-B pays 6% interest compounded 
semi annually on a deposit of Rs. 2000, how much more interest will 
be earned in 3 years at Bank-B as compared to Bank-A. 

SOLUTION 


Principal = P = 2000 
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_Chapter3 OE 
Bank A:- 
Principal = P = Rs. 2000, Rate = 3%, Time = 3 years 


f 
Amount =P (1+ 555) a 
100 
3 3 
= 2000 (1+ | - 2000 (08 
{yoo 100 


= 2000 (1.06)° = 2000 (1.092727) = Rs. 2185.45 
Bank B:- : 
Principal = P = Rs. 2000 
The number of six months periods in 3 years are 6 and 6% per annum 
compounded semi-annually is equal to 3% every six months. So, 
Rate = 3% Compounded semi-annually, Time = 1 = 6 


a 
Amount = ply ria \ 
(100) 


ae 103° 
2000 [1 » 4 ~ 2000 ( 752} 
100 100 


= 2600 (1.03)° = 2000 (1.194052297) = Rs. 2388.10 
Bank B will earn more than Bank A 
= Rs. 2388.10 - Rs. 2185.45 = Rs. 202.65 


-:3.22:- 

Find the principal of Rs. 9628.20 due at the end of 8 years if 

money is worth 6% compounded semi annually. 
SOLUTION 

We have to find principal 

Time =n = 8 x 2 = 16 six month periods 

Rate = r = 6% per annum = 3% Semi annually 

Amount = Rs. 9628.20 


__A____ 962820 ___ 962820 __ 962820 
( t y ( 3 1 (1+0.03)'° 1.03)" 
i 1 

100 100 


® 
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* Let x = (1.03)!6 
Taking log of both sides 
logx = 16 log (1.03) 
logx = 16 (0.012837224) 
logx = 0.205395584 
Taking amttilog of both sides 
x= 1.604706397 


5 
en Rs 6000 
Hence 1.604706397 
-:3.23:- 
The compound interest for 5 years at 5% is Rs. 1000. Find 
the principal. 
SOLUTION 


Compound Interest = Rs. 1000, Rate = 5%, Time = 5 years 
We have to find principal, Suppose 
Principal = P= Rs. 100 


n 
Amount = P (i = 5) 
100 


s/ 105)° 

= 100 (14-3) = 100 (5 ; 

= 100 (1.05)* = 100 (1.276281563) 

=Rs. 127.7281563=Rs. 127.63 
Compound Interest = Amount - Principal 

= Rs. 127.63 - Rs. 100 = Rs. 27.63 

If C-1is Rs. 27.63, Principal = Rs. 100 
If C-Lis Rs, 1000, then 


ps Re api90s 
27.63 


~13.24:- 


In how many years a sum of Rs. 1000 would amount Rs. 


1350 at 4% compounded interest. 
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SOLUTION 
Principal = Rs. 1000, Amount = Rs. 1350, Rate = 4% 
We have to find n 
ae log A —logP 


log} 1+ “| 
100 


— !0g1350-log1000 _ log 1350- log 1000 
fig (14545) log(1.04) 
100 
_ 313033—3,00000 _ 0.13033 
0.01703 0.01703 


= 7.65years 


-:3.25:- 
In how many years a sum of Rs. 5560 would amount Rs. 
7000 at 8% interest compounded semi annually. 


SOLUTION 
Principal = P = Rs. 5560, Amount = A = Rs, 7000 
Rate = 8% per annum = 4% semi-annually 
We have to find n 
hae log A —logP 


loaf 1e i] 
100 
_ log7000-log5560 _ log 7000 - log5560 
“ 4 z log(1.04) 
log | 1+ 
: ( Sal 
_ 384509 -3.74507 _ 0.10002 


0.01703 0.01703 
n= 5.87 = 6 periods of six months = 3 years. 


-13,26:- 
In how many years a sum of Rs. 3000 would amount Rs. 
6130.43 at 6% compounded quarterly. 


SOLUTION 


Principal = P = Rs. 3000, Amount = A = Rs. 6130.43 
—  ————eeseeSeSeSsSSMMMMMsesFe 
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Rate = 6% per annum 

6% compounded quarterly = Seay es 
We have to find n 

logA —logP _ 10g6130.43 - log3000 


my 15 
log [1+ 2° 
log + an * ( i al 


_ log 6130.43 —log 3000 _ 3.78749038 — 3.477121255 


a= 


log(1.015) iF 0.006466042 
3 3 
= OU EE 47.9999485 = 48 quarters = 12 years 
0.006444042 


-13.27:- 

At what rate of interest compounded per annum for 5 years 

will Rs. 2000 amount to Rs. 2250. 
SOLUTION 

Here Principal = P = Rs. 2000 

Amount = A = Rs. 2550 

n=5 years. 
We have to find the value of r. 


aa = Anti tog! (log A —log °| -1> faa = Anti toe] ioeA eet) -1 


a 
= Anti ee 2550 


eal 
100 


5 


, 

r é 3.40654 — 3.30103 r 0.10551 
= Antilo; —|-1=> = Antil 

100 | 5 | 100 ilo, 5 | 


- eee 


oa = Antilog(0.021 102) — 1 = 1049788957 —1 
r =4,9788957% = 5% 


-:3.28:- 


At what rate of interest compounded quarterly for 2% years 
will Rs. 2500 amount to Rs. 3900 


SOLUTION 
Principal = P = Rs. 2500, Amount = A = Rs. 3900 
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n = 2% years = 10 periods of three months as interest 
compounded is quarterly 
We have to find the value of r. 


a = Anti toe Coa e be? |- | 


- 2? 
“ = Antiog| #879" ware 
100 a 

= 9312] 
a slog See ese es = Ante ae I= 
100 = as 
“= Antilog(0.019312) ~ 1 =1.04547—1 
100 : 


1 =4.547% quarterly = 18.18% per annum 


-:3.29:- 

What is the difference between the compound and simple 

interest of Rs. 15625 for 4 years at 4%. 
SOLUTION 
Principal = P = Rs. 15625, Rate = r = 4%, Time = n = 4 years 
Pxrxt  15625x4x4 
100 100 
Simple Interest = Rs. 2500 
Compound Interest 


n 4 
Amount =P( 1+) = 15625 (1+-4,) = 15625 
100 100 100 


= 15625 (1.04)* = 15625(1.16985856) = Rs. 18279.04 


Compound Interest = Amount - Principal 

= Rs. 18279.04 - Rs. 15625 = Rs. 2654.04 
Difference between simple and compound interest 

= Rs. 2654.04 - Rs. 2500 = Rs. 154.04 


104 


-:3.30:- 
If the difference between the simple and compound interest 
for 3 years at 5% is Rs. 61. Find the principal. 
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SOLUTION 
Let the Principal = P = Rs. 100, Rate =r = 5%, Time = n = 3 years 
x 5x3 
Simple Interest =I J PKER Te 10025 xO Rs. 15° 
100 100. 


Compound ‘Interest 
a n 3 
r 5 
Amount = P (+5) = 100 (1+5,] 
100 100 


= 100 (1.05)? =100 (1.157625) = Rs. 115.76 
Compound interest = Rs, 115.76 - Rs. 100 = 5.76 
Difference between simple and compound interest 
= Rs. 15.76 - Rs. 15 = Rs. 0.76 
If difference is Rs. 0.76, then principal = Rs. 100 
If difference is'Rs. 61, then 


= Rs. 8026.32 


Priel oa 


-13.31:- 
The difference between the simple and compound interest on 
a certain sum is Rs. 2.50 for 2 years at 5%. Find the sum. 
SOLUTION 
Let the Principal = P = Rs. 100, Rate = r = 5%, Time = n = 2 years 
Pxrxt 100x5x2 


Simple Interest =1 100 100 Rs. 10 
Compound Interest 
reve 5 ae los? 
Amount = P(i + a = 1001 A x) =100 (He 
100 100 100 


= 100 (1.05)? = 100 (1.1025) = Rs. 110.25 
Compound interest = Rs. 110.25 - Rs. 100 = Rs. 10.25 
Difference between simple and compound interest 
=Rs. 10.25.- Rs, 10= Rs. 0.25 
If difference is Rs. 0.25, then principal = Rs. 100 
If difference is Rs. 2,5, then 
100 x 2.50 


Principal = ————— = Rs. 1000 
incipal eG 


www.taleem360.com 


Chapter 4 87 Exercise No. 4 
EXERCISE NO. 4 


-:4.1:- 
Rs. 500 a year for ten years at 4% com pounded annually. 
SOLUTION 


fe 


Here R = Rs. 500, i= 4% and n= 10 


10 _ 
s-s09| +0.04) 
0.04 
2. = 9442: 
=500 [cere ‘|. 500 [essences 
0.04 0.04 
= 500(12.006107) = Rs. 6003.05 
-14.2:- 
Rs. 800 a quarter for 5 years at 4% compounded quarterly. 
SOLUTION 


ce fear 
1 


Here R = Rs. 800, i = “*/, = 1% and n = 20 periods 
(1+0.01)79=1 
0.01 


20 
ees fe =) 0 2 7 


s-100] 


0.01 0.01 
= 00 | 822100 | 00122 019004) 
0.01 
=Rs. 17615.20 
-:4,3:- 


Rs. 100 2 month for 5 years at 6% compounded monthly. 
ee 
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« 


SOLUTION 


<n 
s-a[ +) =!) 
1 


Here R = Rs, 100, i= %/,) =" 


= 0.005 per periods and n = 60 
re 60 _ 
s 10 0.005) 1 


0,005 


0.005 0.005 


"= 100 es 100(69.77003) = Rs. 6977.00 


60_ a 
-109 [08 non [sss 7 


=24.4:- 
A man invest Re. 360 at the end of each month in a fund 


which pays 4", compounded semiannually. How much does he have 
just after the tcuth deposit. 


SOLUTION 


ayn 
ot reel 


Here R = Rs. 300, i = “"/, = 2% per periods and n= 10 


10 
$=300| (1+0.02)!0~1 
0:02 


0.02 0.02 
0.21899442 
= 300 | ———_—= 
aa 
= Rs. 3284.92 


10 : 
~ m/e =] oa [22st] 


|- 20011049721) 


~:4.5;- 
Find the amount of Rs. 250 invested at the end of each of 5 
successive years at 6% interest compounded annually. 
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SOLUTION 


Ae fee] 
1 


Here R = Rs. 250, i= 6% and n= 5 


eee 

RO PY CBR EL SD nae 

0.06 

. = - 
2959 | (1:06 =| _59 [ 13382258 =1 
0.06 006 

92 

Set er) | = 250(5.637096667) = Rs. 1409.27 


-:4.6:- 

Miss Nasima saved Rs. 540 per year which she deposited in a 
saving bank at the end of each year. If the bank paid 2% interest 
compounded annually on all deposits, what was the amount on 
deposit at the end of 11 years? 

SOLUTION 


snot 
I 
Here R= Rs. 540, i= 2% and n= 11 


1 
$=540 (1+0,02)"-1 
0.02 


VW , ; 

540 (1.02)" -1 =540 1.24337431-1 

0.02 0.02 

540 hate 
0.02 


Wl 


|=ssoci2.1687155)= Rs. 6571.11 


-:4.7:- 

Mr. Khalid wishes to save money to take a trip. If he 
deposits Rs. 150 at the end of each month for 24 months in an 
investment that pays 12% compounded monthly, how much will he 

. 


have on deposit. 
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SOLUTION 


sexo] 
1 


Here R = Rs. 150, i= '""/,, — 1% per periods and n = 24 
per p 


24 
s=15 | (+9004 -1 
0.01 


24 5) os 
=1s0| 80 se [a d] 


0.01 0,01 


=150 [Peres] = 150(26.973465) = Rs. 4046.02 


714.8:- 
Find the amount of an ordinary annuity of Rs. 4400 per 
quarter for 5 years at the rate of 16% per annum compounded 


quarterly. ‘ 
SOLUTION 


a heed 
1 


Here R= Rs. 4400, i= '/, = 4% per periods and n = 20 


20 
§ = 4490 | @+9.04)29 — 1 
0.04 


20_ ‘ 
= 4400 | (04) = 1 = 44go | 2:19112314-1 
0.04 


0.04 


= 4400 lecrcael = 4400(29.7780785) 


= Rs. 131023.55 


-14.9:- 

Mrs. Khurshid deposit Rs. 5555 at the end of each 

months for 4 years and 6 months at 10% 
Find the amount of the investment. 


Sa ee 


six 
compounded semiannually. 
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SOLUTION 
s-a{{'* i” | 
1 


Here R = Rs. 9555, i= '°'/) = 5% per periods and n =9 


9 
Sa5555| ee 
0.05 
Ces 2 aD 
5555 | (1:09) = 1] _ gee | 155132822-1 
0.05 0.05 


= 5555 [ose 5555(11.0265644) = Rs. 61252.565 


-:4.10:- 
Find the accumulated value of Rs. 5000 invested at the end 
of each quarter year for 5 years at 8% compounded quarterly. 
SOLUTION 


fees 


Here R = Rs. 5000, i = 2% and n = 20 quarters 


(1+0.02)20 — '] 
002. | 


20 
te ee 5 00 [usoens y 


s500| 


0.02 0.02 


= 5000 ae = 5000(24.2973698) = Rs. 121486.85 


0.02 


-:4.11:- 

A man sets a side Rs. 200 at the beginning of each year 
towards a fund for his son’s college education. If the money is 
invested at 4% per year, how much will he accumulated at the end 
of 10 years? 
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SOLUTION 


; n+l 
: oy [oo : fs 
1 


Here R = Rs, 200. i= 4% and n= 10 


s= an ot 200 

-rno[ 0007] 2m 

SH moor i. say 2200 | Seem: 200 
=2 0 | ses. 200 = 200(13.4863515)-200 
=Rs, 2697.27-Rs. 200=Rs. 2497.27 


-14.12:- 
If 4 payment of Rs. 500 is made today and a like payment 
each year for 5 years, how much will be on deposit at the end of 4 
years, if the interest rate is 5% compounded annually? 


SOLUTION 


n+] 
son [teat] Fs 


Here R = Rs. 500, i= 5% and n=5 


5+1 
s=son| {12209 =] sm 


0.05 
6 
$= 500} (1-0) —! 500 = 500| 1 24009564—11 sop 
0.05 0.05 
=500 [s?ameeset aoe I- 500 => 500(6.8109128) - 500 


= Rs. 3400.96— Rs. 500= Rs. 2900.96 
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-:4.13:- 

How much money would be accumulated at the end of 23 
years by a man if he invested Rs. 325 on the first day of each year at 
4% interest compounded annually? 

SOLUTION 


eynt] 
s-n[Oroh 1) 
Here R = Rs. 325, i= 4% and n = 23 


2341 _ 24 
$= 325 [ee] —325 = 325 [oe - 325 


= | - 
=325 ee 1 


—325 


]-225=325 [Soa] 


0.04 
= 325(39.082604) - 325 = Rs. 12701.85—Rs. 325= Rs. 12376.85 


-:4.14:- 

On his fifty first birthday and each third month thereafter, 
Dr. Habib Ullah invested Rs. 475 at 4% interest compounded 
quarterly. At the end of his fifty seven year, what was the amount on 
deposit? 

SOLUTION 
antl _ 
S=R [eal e 
1 


Here R = Rs. 475, i = */4=1% per period and n = 24 


2441 _ 
(1+0.01) ‘bs 


S=475 
0.01 


25 
=475 (on™ =1 -~475=475 [eee ~475 
0.01 0.01 


=475 [eee —475 = 475(28.2432) -475 


S=Rs. 13415.52 — Rs. 475 = Rs. 12940.52 


———— —  ————— 
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-:4.15:- 

Mr. Aslam bought a SONY T.V. by paying Rs. 350 each 
month for 12 months, beginning from now. If money is worth 12% 
compounded monthly, what was the selling price of the T.V. on each 


payment? 


SOLUTION 


n+] 
S=R ae R 


i 
Here R = Rs. 350) i = '?%/;. = 1% per period and n = 12 


12+1 13 
$= 350 oe Diep 350 => 350 US tied —350 
0.01 0.01 


350] ee ‘)- 350 350 [913802028 350 


= 350(13.809328) - 350 = Rs. 4833.26 — Rs. 350= Rs. 4483.26 


~:4.16:- 
Find the amount of an annuity due of Rs. 200 paid at the 
beginning of each 6 month period for 8 years if the interest rate is 
6% compounded semiannually. 


SOLUTION 


n+] 
sen cour. R 


Here R = Rs. 200, i= °*/, = 3% per period and n= 16 


16+1 
air i+0.03)'*1-1] 0, 
0.03 


i al 3 
=200 (1.03) 1 200-200 1.65284763 —1 ~200 
0.03 0.03 

00 


0.03 
= Rs, 4352.32 —Rs. 200= Rs. 4152.32 
ee 


=2 [este] ~ 200 = 200(21.76158767) - 200 
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-:4.17:- 


A house is rented for Rs. 900 per month, with each month’s 
rent payable in advance. If the interest rate is 12% compounded 
monthty and the rent is deposited in an account, what is the amount 


of rent for one year? 


SOLUTION | 
synth 
s-n|t Wee os =|. 
a 


Here R = Rs. 900, i= '7"/,, = 1% per period and n= 12 
1241 cont} 


5 =900| +00) — =!) _ G99 = 900 | S—~— 
001 0.01 > 


=900 [seen | Reon [2380224] oo 
Made 0.01 


= 900(13.809328) - 900 = Rs. 12428.40— Rs. 900= Rs. 11528.40 


-:4.18:- 
Find the present value of an annuity of Rs. 100 paid at the 
end of each year for 17 years if the Interest rate is 7%, compounded 


annually. 


SOLUTION 


pon{ cr] 


1 


By Formula: 


Here R = Rs. 100, i= 7% and n= 17 
i -17 ai ATA 
1-(1+0.07) [+0 


P=100 
0.07 0.07 | 


(1.07) !7 = 031657439 
1-03 issaey 
007 


=100 [osensst] = 100(9.763223) = Rs. 976.32 


ee ————— 


So p= 100), 


www.taleem360.com 


Chapter 4 96 Exercise No. 4 
Se net eee Se a eT 
By Table: From table: 

P=R*nii 
91717% =9.7632299 
P = 100(9.763223) = Rs. 976.32 


24,19:- 
Find the present value of an annuity of Rs. 100 paid at the 
end of each year for 8 years if the interest rate is 8% eompounded 


semiannually. 
SOLUTION 


-n 
per[ ced 


i 


By Formula; 


Here R = Rs. 100, i= ""/, = 4% per period and n = 16 


-16 “16 
Pr ]-1on| 90 
0.04 0.04 


(1.04)~!6 = 053390818 


a pe 
0.04 
0.46609182 
= 100 | = | = 100(1 1.652955 
[ 0.04 | sin y 
=Rs. 1165.23 


By Table: From table: 
216 14% = 1165229561 
P=R?n4% 
= 100(11.6522955) = Rs. 1165.23 


24.20:- 
A man wishes to deposit enough money today so that his son 
can withdraw Rs. 2500 at the end of each year for ten years. How 
much he deposit, if the interest rate is 6% compounded annually. 


—————— 
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SOLUTION 


pan [ita] 
1 


Here R = Rs. 2500, i = 6% and n= 10 


“10 “10 
p20] Hseeo ]-2sm| 99 
0.06 0.06 


By Formula: 


(.06)~!9 = 055839478 


So P=2500 [ae] 


edag [sssises2 
0.06 
= 2500(7.360087) = Rs. 18400.22 
By Table: From table: 
910 16% = 7.360087 
P=R.71016% 
= 2500(7.360087) = Rs. 18400.22 


24.21:- : 
What is the present value of an annuity if the size of each 
payment is Rs. 2000 payable at the end of each quarter for eight 
years at an interest rate of 7% compounded quarterly. 


SOLUTION 
Here R = Rs. 2000, i = "/, = 1.75%, n = 32 quarters 


por[ eee" 


i 


iad [Hs «2019 | a0 esa] 
0.0175 0.0175 
Let x =(1.0175)732 
Taking log of both sides 
logx = ~32 log(1.0175) 
= ~32(0.007534417) = -0241101372 


=—1+1—0241101372 = 1758898628 
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Taking antilov of both sides 
X = 0.5739824685 
1-0.5739824685 | _ 2000 | 9-426017532 
0.0175 ae 0.0175 
= 2000[24,34385897]= Rs. 48687.72 


P= 2000 


14.22:- 
What is the present value of an annuity of Rs. 300 per year if 
the first payment is received today and yearly for a total of 10 
consecutive payments, and money is worth 5% interest compounded 
annaally? 
SOLUTION 
By Formula: 


-(+y 
ron{r eye?) 


Here R= Rs. 300, i= 6% and n= 10 


(10-1) TerpecS 
Faso a ans 087] 
0.06 0.06 


ale + AHH of onsias4] 
“a 0.06 0.06 


=300(1 +6.801692333) = 300(7.801692333) = Rs. 2340.51 
By Table: From table: \ 
P=R{I+4 n=1hi%]=300 [1+ 916%] 
29'16% = 680169227 : 
P=300(1+ 680169227) = 300(7.80 169227) = Rs, 2340.51 
~24,23:- 
The amount of an annuity for 12 years is Rs. 80000. What 


would be the size of the quarterly installment if the interest rate is 
12% compountled quarterly? 


ae ce 


www.taleem360.com 


Chapter 4 99 Exercise No. 4 
SOLUTION 
By Formula: 


We have S = Rs. 80000. i = '7"/; = 3%, n = 48 periods 


80000 80000 80000 x 0.03 
BS 48 % 48 ~ 41322 
(1+0.03)"* -} (1.03)78 -1 4,13225188-1 
0.03 0.03 
BOON 00) 8 sa 76609 
343225188 3.13225188 
By Table: 


pn - 5. — 80000 
sali S48 B% 
$48 13% = 104.40839598 


5 SOOT Ret 166,22 
104,40839598 


-24.24:- 
Mr. Amjad wants to accumulate Rs. 60008 in 8 years. He 
makes equal deposits at the end of each 6 months in an account. The 
rate of interest is 8% compoended semiannually. Find the value of 


each deposit. 
SOLUTION 
Ss 


We have S = Rs. 60000, i = */, = 4% per period, n = 16 periods 


By Formula: 


60000 60000 x 0.04 
Re % 16 
(1+0.04)'© 1] (1.04)! 
0.04 
a ey 


~ 187298125 087291825 
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By Table: 
S 60000 
Shh 516 14% 
$16 14% = 21.82453114 
60000 
~ 21.82453114 


~ Rs. 2749.40, 


-24.25:- 
Mr. Latif borrowed Rs. 200,000 from his friend to purchase 
a car. He promised to pay back the loan in semiannual equal 
instaliments in 3 years with interest rate at 8% compounded 
semiannually. If first payment is start at the end of first six monthly 
period, what would he the amount of each installment? 


SOLUTION 


ty P 
1-(1+i 
i 


We have P = Rs. 200000, i = *"/. = 4% per period, n = 6 periods 
200000 200000 x 0.04 


(1+0.04 1-(1.04)° 
0.04 


By Formula: 


_ 80008000 
1=0,79031453  0.20968547 


= Rs. 38152.38 
By Table: : 
P. _ 200000 
ani 464% 
96 ]4% = 5.24213686 
ellie Rs. 38152.38 
5.24213686 
-:4.26:- 
How many semi annual payments of Rs. 200 each to in a 
bank in the form of an ordinary annuity will accumulate Rs. 6000 if 
the interest rate is 8%. 


—_—————$— 
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SOLUTION 


Chapter 4 G 


By Formula: 
Pa [ee] 
i 


We have S = Rs. 6000, R = Rs. 200, i= 8% 
no _ 
6000 = 2] pe O08) =] 


0.08 


1.08)" -1 
6000 = 200) <————— 
| 0.08 


1.08)" ay — 6000 x 0.08 
200 


(1.08)" =2.4+1=3.4 


Taking log of both sides 
n log (1.08) = log 3.4 


Be log 3-4 _ 0.531478917 _ 15.9-16 


0.33423755 
By Table: 
S=RSnli 
Snli= Sie OOO 30 
200 


We consults the table under 8% and we find the value 
30.324283 which gives n = 16. 


424,27:- 
The cash price of a car is Rs. 150000. If the interest-rate is 
24% compounded quarterly. How many quarterly payments he will 
take to pay off car, when quarterly payments of Rs. 15000 are made. 


SOLUTION 


By Formula: 


We have P = Rs. 150000, R = Rs. 15000, i=", = 6% 
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-n 
150000 = 15000 [ease 


0.06 
= -¢,06)-? 159000 0.06 
15000 
1-(1.06)" = 0.6 
(1,06)"= 1-06 =0.4 
Taking fog of both sides 
-n log (1.06) = log 0.4 


7 log 1.06 0.025305865 


~n= 16 approx.= 16 approx. 


By Table: 
P=R2nii 
150000 = 15000 #n 16% 
psa Yap aul 
5000 


In table look down the column 6% for an entry 
nearest ts 1010589527 which corresponds to n= 16. 


-:4.28:- 


log. 0.4 _ -0.39794000 


Exercise No.4 


close to 10. The 


Mr. Usman wants to deposit his savings of Rs. 48000 in a 
bank. The bank offers 8% interest compounded semi annually. Find 


the number of withdrawals, if he draw Rs. 2400 at 
six months. 


SOLUTION 


par[ etn” 


‘ By Formula: 


i 


the end of each 


We have P = Rs. 48000, R = Rs. 2400, i= *"/) = 4% 


-n 
48000 = 2400 11+ 0,04)" 
: 0.04 
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48000 = 2400 [gee 
0.04 
48000 x 0.04 
“7 2400 
1— (1.04)"= 0:8 

(1.04y".= 1-0.8= 0.2 

Taking log of both sides 
—n log (1.04) = log 0.2 

log.0.2 _ —0.698970004 
log 1.04 0.017033339 
—n=—-41>n=41 


1-(:04y" 


By Table: 
P=R@nii 
48000 = 2400 9n 4% 


In table look down the column 4% for an entry close to 20. The 
nearest is 19.99305181 which corresponds to n = 41. 


-14.29:- 
Mr. Zahid invests Rs. 540 at the end of each month amounts 
to Rs. 12644 in 1% year. Find the nominal rate of interest. 
SOLUTION 
If S, R and n are given the rate of interest per period i can not be 
found with the help of logarithm as the value of the factor ((1+i)" - 1] 
cannot be determined if i is unknown. The possible solution will be 
found by use of annuity tables. 
Here R = Rs. 540, S = Rs. 12644, n = 18 months 
s=RSnhi 
13000 = 540 $18 ]i% 
12644 
540 


ee 


Sigli= = 23.41481481 
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In table -2 look from left to right opposite n = 30, searching for 
the value nearest 23.41443547, Which occurs under 3%, The nearest rate 
is 3% per month or 12 x 3% = 36% compounded monthly. 


-14.30:- 
An annuity of Rs. 8800 payable at the end of each year 
amounts to Rs. 120000 in 10 years. Find the interest of the annuity. 


SOLUTION 
Here S = Rs. 120000, R = Rs. 8800, n= 10 
S=RSnii 


120000 = 8800 510]i 
— 2 
$79) — 120000 _ 13 63636364 
8800 


In table -2 look from left to right opposite n = 10, the nearest 
value is 13.81644796 which occurs under 7% per year. 


4.31:- 
The GO company is expected to pay Rs. 4.0 every six months 
on a share of its stock what is the present value of this stock if 
money is worth 5% compounded semi annually? 


SOLUTION 
Here R = Rs. 4.0, n = °"/,=24% 
R_ 4.0 — 4000 
Pp Tons toe B60 
-14.32:- 


Find the present value of a company’s stock, which is 
expected to pay Rs. 200 every three month, if moncy is worth 6% 
compounded quarterly. 


SOLUTION 
Here R = Rs. 200, n = %/,=1.4% 
p=R_ 200 2, 13333.33 
i 0.015 : 
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EXERCISE NO. 5 
SET—A 
-:5.1:- 
If f(x) = 5x + 3, find f(1), (2), £(3) 
SOLUTION 
f(x) = 5x +3 
f(1)=5(1) +3 =4+3=8 
f(2) = $(2) +3 = 10+3=13 
f(3) = 5(3) +3 =15+3=18 
-:5.2:- 
If f(x) = 2r - 5, find f(1), £(10), £(100) 
SOLUTION 
f(r) =2r-5 
f(1) =2(1)-5=2-5=-3 
f(10) = 2(10) -5 = 20-5=15 
(100) = 2(100) - 5 = 200 - 5 = 195 
-:5.3:- 
If f(t) = 6t + 4, find f(-i/2), (1/2), (3/2) 
SOLUTION 
f(t) = 6t +4 
f(-2) = 6(-'4)+4=-3+4=1 
f(A) = 6(4)+4=3+4=7 
£(/2) = 6(/2) +4=9+4=13 
-:5.4:- 
If y =2x +3, find y when x= 1,2,3,4 
SOLUTION 
y=2x+3 


y=2(1)+3=2+3=5 
y~2(2)+3=4+3=7 
y =2(3)+3=6+3=9 
y=2(4)+3=8+3=11 
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+35,5:- 
My =-3x + 5, find y when x = -1, -2,-3,4 
SOLUTION 
y=-3x+5 
Y=Be) TSa34+5=8 
3(-2)+5=645=11 
3(-3)~5=9+5=14 
y=-H-4)+5=124+5=17 


y 


-:5.6:- 
For the line y = 4x + 2. compute the foHowing table. 
eictunia as eer aca 
| 
SOLUTION 
yr 4x+2 


y=40)+2=042=2, y=4(1)+2=4+2%6 
y=4(2)+2-8+2=10, y=4(3)+2=12+2=14 
y= 44) + 2=16+2=18, y=4(5)+2=20+2=22 
y= 4(6)+2=24+2=26, y=4(7)+2=28+2=30 
y= 4(8) + 2=32+2=34, y=4(9)+2=36+2=38 
+ y=4(10)+2=40+2=42 

[1 Of ieee online aes elgg dante eT To 


a ea 18 { 22 | 26 | 30 [34 | 3g [42 


-:5.7;- 
Find the equation to the straight fine passing through (0, 6) 
and (2, -2) 
SOLUTION 
Equation to straight line passing through two points is 
(y-¥)=2— Lex, 
X)—X, 


Here x; = 0, y; = 0, x) = 2, yp = -2 
ey ae 

~0)=—= (x -0 

(¥-0) == (x~0) 
y=-l(x-0) 


==x 


SSS es ea as 
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-:5.8:- 
Find the equation to the straight line passing through (3, 4) 


and (5, 6) 
SOLUTION 


Equation to straight line passing through two points is 


(y-y)=22 2! & x) 
are 


27% 
Here x; = 3, y: = 4, X2 = 5, y> = 6 
6-4 

—4)=——(x-3 

(y-4) $23 ) 


2 
Yaa 
y~-4=x-3 

y=x-3+4 
y=xel 


-:5.9;- 
Find the equation to the straight line passing through (1, 3) 


and (-7, 8) 
SOLUTION 


Equation to straight line passing through two points is 


(y-y)=2—(x-x,) 
X2—X, 


Here x, = 1, y: = 3, x2 =-7, y2 =8 


(je) eee 


rT hay 


y-3= 3-0 


&(y —3)=—S(x —1) 

By —24=-5x+5 
8y =-5x+5+24 
8y =-5x +29 
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i -:5.10:- 

Find the equation to the straight line passing through (-1, 3) 
and (7, 8) 

SOLUTION 

Equation to straight line passing through two points. is 
Th (xx) 
rag eae 
Here x; =-1, y; = 3, x2 =7,y2=8 


8-3 
Gal carats 1) 


O=y)= 


y-3=3 6041 


8(y —3)=5(x +1) 
By —24=5x+5 
By =5x +5424 
By =5x+29 


-:5.11:- 

Find the equation to the straight line passing through (-1, -3) 

and (-7, 8) 
SOLUTION 

Equation to straight line passing through two points is 
Lele V(x ~x,) 
X)—X, 
Here x; =-1, y; =-3, x2 =-7, yo =8 


8-3 
sl czars Cah 


(y-y)= 


u 
4+3=—(x-1 
eles tr 


—6(y +3)=1(x +1) 
—6y-18=1)x +11 
—6y=lix+114+18 
—6y=11x+29 
6y =-11x —29 
NE ORE LE 2 Ere Sane CE a ee 


‘ 
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-:5.12:- 
Find the equation to the straight line passing through (0, —a) 
and (b, 0) 
SOLUTION 
Equation to straight line passing through two points is 
Y= 31 
X)—% 


(y-y)= (x-x) 


Here x, = 0, y; =-a, X2 = b, y2= 0 


O+a 
+a)=——(x -0. 
ree ot 


a 
Yass) 


by + ab=ax 
by =ax —ab 


-:5.13:- 
Find the equation to the straight line passing through (2, 7) 
and its slope is 3/5. 
SOLUTION 
Equation to straight line by point slope equation is 
y-y,=m(x-x,) 


y-7=2(x-2) 


S(y—7) = (x2) 
Sy -35=3x-6 
Sy =3x -—6+35 
Sy =3x+29 


-:5.14:- 
Find the equation to the straight line passing through (-2, -3) 
and its slope is -3. 
SOLUTION 
Equation to straight line by point slope equation is 
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y-y, =m(X-X)) 


y +3=—-x+2) 
y=-3x-6-3 
! y=—3x-9 
-:5.15:- 


Find the equation to the straight line passing through (-3, 4) 
and its slope is 2/3. 
SOLUTION 
Equation to straight line by point slope equation is 
yey, =m(x-Xx,) 


y-4=2(x+3) 


3(y — 4) = 2(x +3) 

3y -12=2x+6 
3y=2x+6+12 
By =2x+8 


-:5.16:- 
Find the equation to the straight line passing through (2, -3) 
and its slope is -2. . [i : 
: SOLUTION 
Equation to straight line by point slope equation is 
y-y,=m(x-x,) 
y+3=-2(x-2) 
y+3=-2x+4 
y=-2x+4-3 
y=-2x+1 


-25.17:- 
Find the equation to the straight line passing through (0, 2) 
and its slope is -2/3. 
SOLUTION 
Equation to straight line by point slope equation is 
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-:5.18:- 


Find the equation to the straight line in which y-intercept is 
2-and slope is 2/3. 
SOLUTION 
The slope, intercept equation is 
y=mx+c 
2x+6 
3 


2 
= —x+2= 
ag 


3y =2x+6 


-25.19:- 
Find the equation to the straight line in which y-intercept is - 
3 and slope is 3/4. 
SOLUTION 
The slope, intercept equation is 
y=mx+c 


Pe eel 
4 4 


4y =3x-12 


-:5.20: 
Find the equation to the straight line in which y-intercept is 
5/2 and slope is -2/5. 


SOLUTION 
The slope, intercept equation is 
y=mxt+c 
GS aS i ae +25 
5 2 10 
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-:5.21:- 
Find the equation to the straight line in which y-intercept is - 
4 and slope is -1. 
SOLUTION 
The slope, intercept equation is 
y=mx +e 
y=-Ilx-4=>y=-x-4 


-:5.22:- 
Find the slope and y-intercept of 3x + 2y—-7=0 
SOLUTION . 
3x+2y-7=0 
2y=-3x+7 
eet 
2 2 
y=mx+c 
Hence Slope = m = -3/2 and Intercept = c = 7/2 


-25.23;- 
Find the slope and y-intercept of 3x + 2y + 7=0 
SOLUTION 
3x+2y+7=0 
2y =-3x-7 

S552 

2 2 

y=mx+ce 

Hence Slope = m = -3/2 and Intercept = c = -7/2 


-:5.24:- 
Find the slope and y-intercept of 5x — 4y + 8=0 
SOLUTION 
5x -4y+8=0 
—4y =-5x -8=> 4y =5x+8 


5 
Le er Ae ee 
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Hence Slope = m= 5/4 and Intercept = ¢ = 


-:5.25:- 
Find the slope and y-intercept of 3x — 6y + 4=0 
SOLUTION 


y=mx+c 


Hence Slope = m = 1/2 and Intercept = ¢ = 2/3 


-:5.26:- 
Find the slope of straight lines which passes through (3, 5) 


and (5, 3). 
. . SOLUTION 
Slope = m =22— 

ber ate | 

Here x; = 3, y; =5, x2 = 5 and y, =3 


-:5.27:- 
Find the slope of straight lines which passes throug’ (1, 4) 
and (-1, 4). 
SOLUTION 
Slope =m =22—¥1 
xX. —%X 
Here x; = 1, y; = 4, x2 = Land y2=4 
4-4_ 0 
m=——— =—— =0 
-1-1 -2 . 
ee eae a ee i et eee Se el 
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-75.28:- 


Find the slope of straight lines which passes 


(am 3} 


SOLUTION 


oy 
Slope =m =22—>+ 


+35,29- 


SOLUTION 
Slope = m=227% 
Ky 
4 
Here X= igoher ean 
V4 7-16, =9 
CaS Eos PT an de eee 
aL Melek aaals 9) 
Pea 28 28 
-:5.30:- 


Graph the following linear function, y = 6x - 2 
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through 
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SOLUTION i 


Putting x = -2,-1, 0, 1, 2.3 


-:5.31ie 
Graph the following linear function, y = 


SOLUTION 


x2 
y=rt= 


+ 


tele 
wir 


* Putting x =-11, -5, 1, 4,7 
1+2 
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Neil haa! 
3. 


Ear 
aie 


-:5.32:- 
Graph the following linear function, 2x — 3y = 12 
SOLUTION 
2x-3y=12 
-3y =12-2x 
_ 2x12 
Gagne 
Putting x = 0, 3, 6, 9, 12 
yx WO=12 12 _ 4, 2G)-12 _6-12_-6__, 
3 3 3 «) B! 
~ 4(6)-12_ 12-12 _4 y= 20)=12 _ 18-12 _ 
3 3 ; 3 3 
_ 212)-12 _ 24-12 Ee, 
3 3 


i Ao RG 
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| 6 
[| 0 


a eas 


Graph 


2x -3y =12 


-:5.33:- - 
Graph the following linear function, 3x + Zy = 0 

SOLUTION 

3x+2y=0 

2y =-3x 

Lax 
core 
Putting x = -2, -1, 0, 1,2, 3 
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Graph 


-:5.34:- 
Graph the following linear function, 6x + Sy = 9 
SOLUTION 
6x +5y=9 
Sy =9-6x 
yeas 
5 
Putting x =-1, 0, 1, 2, 3,4 
9-6(-1) 9+6 15 9-6(0) 9-0 
= = =—=3, y= = =1i 
a 5 zr 2 5 5 
9-6(1) 9-6 3 9-6(2) 9-12 -3 
= = — === 06, yo — 3 - SS 
rare 5518 gee eis Cesare 
9-6(3) 9-18 -9 9-6(4) 9-24 -15 
= = =—=-18, y= = = == 
BOTS Spans es Rass ab 
4 0 1 2) 3 4 | 
a 3 1.8 0.6 -0.6 -1.8 -3 | 
a ee 
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Graph 
6x + Sy =9 
-:5.35:- 
Graph the following linear function, z + 5 =1 
SOLUTION 
*5 ey y =4-2(-2)=44+4=8 
On ee y=4-2(-1)=4+2=6 
y y=4-2(00)=4+0=4 
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-:5.36:- 
Graph the following linear function, §x + 2y=3(y-1) 
SOLUTION 

5x +2y =3(y-1) Putting x =-3, -2.-1, 0, 1.2 
5x+2y =3y-3 y = 5(-3) +3 =-15 +3 =-12 
dy 133-3 8x y = §(-2)+3 =-10+3=-7 

y=5(-1)+3=-5+3= 

-y=-5x-3 y=5(0)+3=0+3=3 

y=5x+3 y=5(1I)+3=5+3=8 


y =5(2) +3 =10+3= 13 
x - 3 ae | a 0 + ‘es ae 
Y -12 7 E 3 8 B 


Graph 


5x + 2y = 3{y-1) 


-:5.37:- 


Determine (a) Whether the parabola opens downwards or 
upward (b) The co-ordinates of the vertex of y = 3x? -15x + 12 
SOLUTION 
y =3x°- 5x +12 
Here a= 3, b=-15 andc = 12 
(a) Since a> 3 that is positive, therefore parabola opens upward 
{b) The co-ordinates of vertex are: 


—_— eee 
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and 
— 4ac—b? _ 4(3)(12)- (1S 
ye adge ede d3)) 5 
144-225. 81_ 27 
Pagleooe= [oe ae 
Hence Co-ordinate of vertex are x = 5/2 and y = -27/4 


-25.38:- 
Determine (a) Whether the parabola opens downwards. or 
upward (b) The co-ordinates of the vertex of y= 12x?-2x-4 
SOLUTION 
y = 12x?-2x-4 
Here a= 12,b=-2 ande=—4 


(a) a=12 
Since a > 0 i.e. a is positive, therefore (aes opens upward 


(b) The co-ordinates of vertex are: 


2a (12) 24 12 


and 
_ 4ac—b? _ 4(12(-4)- (2 
rey aes 4(12) 
_-192-4 196 49 
Bi Cee ere 


Hence Co-ordinate of vertex are x = 1/12 and y = -49/6 


-:5.39:- 

Determine (a) Whether the parabola opens downwards or 

upward (b) The co-ordinates of the vertex of y= 2x" + 11x —12 
SOLUTION 
y =-2x? + 11x- 12 

Here a=-2, b= 11 ande =—12 
(a) a=—2 

Since a<0 i.e. a is negative, therefore parabola opens downward 
(b) The co-ordinates of vertex are: 
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are Boye aed 
and 

_4ac—b" _ 4(-2M=12)-(11)? 

Se ee 

_ 96-121 _-25 25 

Rees 


Hence Co-ordinate of vertex are x = 11/4 and y = 25/8 


-:5.40:- 
Determine (a) Whether the parabola opens downwards or 
upward (b) The co-ordinates of the yertex of y = x’ - 9x + 18 
SOLUTION 
y=x'-9x +18 
Here a= Lb=9andc= 18 
(a) a=1 
Since a > 0 i.e. ais positive, therefore parabola opens upward 
(b) The co-ordinates of vertex are: 
-b ~-(-9)- 9 
MC ces ree 
2a 2) 2 
and 
_ 4ac—b? _ 4(1)(18) -(-99? 
4a 4(1) 


4 4 
Hence Co-erdinate of vertex are x = 9/2 and y = -9/4 


-:5.41:- 
Determine (a) Whether the parabola opens downwards or 
upward (b) The co-ordinates of the vertex of y = x’ + 2x-8 
SOLUTION 
y=x?+2x-8 
Here a= 1, b=2 andc =-8 
(a) a=1 
Since a > 0 i.e. a is positive, therefore parabola opens upward 
(b) The co-ordinates of vertex are: 
ee 
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b_ -@ 
X=== 
2a (1) 
and 
_4ac—b? _ 4(1(-8)- 2° 
ay aeaa 4(1) 
—32- 
MeL Sd wh. STB aes 
4 4 


Hence Co-ordinate of vertex are x = -1 and y =-9 


-:5.42:- 
Determine (a) Whether the parabola opens downwards or 
upward (b) The co-ordinates of the vertex of y = 2x’ — 12x + 18 
SOLUTION 
y=2x’- 12x+18 
Here a = 2, b=-12 andc= 18 


a a=2 
“34 Since a > 0 i.e. a is positive, therefore parabola opens upward 
(b) The co-ordinates of vertex are: 
Brel ee Ue oS 
SORA Berra. 
and 
_dac—b? _ 4(2)(18) —(-12)? 
See SOF 
144-144 0) 
8 8 
Hence Co-ordinate of vertex are x = 3 and y= 0 
-:5.43:- 
Find the vertex and graph the fohowing quadratic function: 
y=4x-3x4+1 
SOLUTION 
y= 4x —3x+1 
Vertex is 


ab _ =) 3 (2-2) 
2a =24) 8 2a 8 
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59 9-18+16° 7 
+1= = 


A eag (pm peo 


16 8 16 16 
chee | 

So the vertex is} —,— 

1 vel xis(Z z) 


ax 
-3x 
+1 
= 4x7-3x+1 
Graph 
\ =25.44:- 
Find the vertex and graph se following quadratic function: 
y=x -2x 
SOLUTION 
y=x'-2x 
BAD Bai ef=?)s 
Qa ay 2" (2) aD) 


=)? -2(1)=1-2=-1 
apres era a ct 
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Hence vertex is (1, -1) 


Graph 
-:5.45:- 
Find the vertex and graph the following quadratic function: 
y=3x'-5x-6 
SOLUTION 
y=3x-5x-6 


2 
-(2) -{2)-0-3 3-6 
6) 6) "2 6 


=25-50-72__ 97 _-g I. 
12 NP i, dD 
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1 
3 
-5 
-6 
8 
-:3,.46:- 
Find the vertex and graph the following quadratic function: 
y=4x’- 4x41 
SOLUTION 
y= 4x7 - 4x41 
-b_ -(-4) 4 


_ 80-GWhnae 


eae ees a 
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Hence vertex is (/4, 0) 


[4 


64 


-:5.47:- 
Find the vertex and graph aie following quadrati¢ function: 
y=x'-4x-17 
SOLUTION 


(5 ) f(2) = (2)? -4(2)=17=4-8-17=-21 
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Hence verten is (2. -21) 


‘ 
-:5.48:- 
Find the yertex and graph the following quadratic function: 
y=x’-xt+6 
SOLUTION 


yHx’-x+6 
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—b 


4 
Vertex is 
x aes ee2 3 
x 4 1 4 9 
x 2 I 2 3 
6 6 6 6 6 
yax-x+6 | 12 8 8 12 


-15.49:- 
Find the vertex and graph the following quadratic function: 
y=-2x’-x+4 


See 
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Sie Sieh ase ae fale dears 

“ON 1858 | Sle Pll oO meena > Bealls 
“ 3 2 | dyes |i aQeei tebe fs ede feed 
| 4 OA ae Ne Ia eg a A eo eet 
ey=oxcnes [Conk (eeenyed abaya 4 ee ee 
Graph 
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50:- 
Represent each of the following functions by a table and bya 
graph, letting x take on values within the limits indicated. 


a) y=2x-3 x between 0 and 8 
b) 3y =6-x x between | and 5 
¢) y>x?—4x—4 x between -2 and 5 
dd) y=16+10-3? x between a and b 
SOLUTION 
(a) y=2x-3 


Putting x between 0 and 8 
y =2(0)-3=0- 
y=1)-3-2 
y=2(2)-3 4: 

y = 2(3)-3=6- 
y=2(4)-3=8- 

y = 2(5)-3=10-3= 

Y 

y 

¥ 


1 
A et 


= 2(6)-3=12-3=9 
y= 2(7)-3=14-3=]1 
Y= 2(8)-3 = 16-3 = 13 


a (5 


* 
i 
a} ua 


le 
aE es 73 


SSS a 
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(b) 


3y=6-x 
6-x 
y= 
3 
Putting x between | and 5 


6-1-3 
ee 


5 
3 3 


= 

x 

y 
L 
Graph 
(c) 3 

y=x -4x-l 
Putting x between -2 and 5 fe 


ER ges 
= 2 Ga) 
1 

! 

4 


i 
“Lat 
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Graph 
(4) : 
V6 10x 
Putting x between -2 and 5 
-b =(10) _=10 
2a 2. B 
{2} = R5)~ 16+ 1015) -(5)? =16-50-25 41 
<a 
x 0 I 2 3 4 5 6 
16 16 16 16 16 16 16 16 
10x 0 10 | 20 | 30 | 40 | 50 | 60 
“x” 0 af 4 20} 6 1 wees I 36 
y= 16+10x-x' [16 [25 [732 |~37 | 401 41 40 
Graph 


y = 16 + 10x - x’ 
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-:5,.51:- 


Determine whether each function’s vertex is minimum or 
maximum, 


2 


i) - y=8x+2x-x ii) y=x'+2x 
ili) y=N/2+x iv) y=-4+7x-4x7 
ce) y 4x x between -2 and 5 
d)) y=16+10-\7 x between a and b 
SOLUTION 
(i) 
-h 
rf: 2) =1)=8+20)-(1) =8+2-1-9 
2a 
Vertex is (1, 9), as a < 0 vertex is maximum 
(ii) 
~{—b 2 
f{ 2] = #1) =14+2(-1)? = 1-2 =-1 
2a 
Vertex is (-1,-1), asa> 0 vertex is maximum 
(iii) 
2 
1 
Vertex is (-1,-’4),. asa > 0, vertex is maximum 
(iv) y=-4 4 7x 4x? 


b_-() 77 


Qa 2-4) -8 8 


(agli )ete)-G) 
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_Chapter5 
-b) 9 9 qu 49 
e( °|- eS adr tii Neer an 
64 8 16 

Mists chek LA 

i 16 lo 


15 


a 


2 1S i 
Hence vertex is| a0 } asa < 0 vertes is maximum 


SET-B 
-:5.1:- 
The population size y of a certain city at time t is given by 
y= ft) =4t + 2¢ 
(a) What is f(1), (b) What is £(2) and (c) What is f(3) 
SOLUTION 
y =f(ty= 4 + 2t 
(a) (=a +21) 4 +26 
(by f(2) = 4(2)° + 2(2) = 16 +4 = 20 
(c) #3) = 4G + 2G) =36 + 6 = 42 


-:5.2:- 

A train traveled 60 miles the first hour and 50 miles each 
hour thereafter. Find the function which gives the distance covered 
in t hours. Also find the distance covered in one hour, 2 hour, 3 
hours and 4 hours. 


SOLUTION 

Here total time = t hours 

Speed of first hour = 60 miles 

Speed of remaining (t— 1) hours = 50 miles each hour 

So Function = f(t) = 50(t— 1) + 60 
fl) = 501 1) + 60 = 50(™ + 60 = 60 miles 
(2) =50(2-1)+60-50+ 60= 110 miles 
{(3) = 50(3—1) +.60 = 100 + 60 = 160 miles 
f(4). = 50(4- 1) + 60 = 150 + 60 = 210 miles 


SS 
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-:5.3:- 


Find the quantity demanded from the following function 
when price (P) is 5, 10, 15, 20, 25. If qy=5 + 2P 


SOLUTION 


Here quantity demand function is 


When P= 5 

When P= 10 
When P= 15 
When P - 20 
When P= 25 


qu=5 +2P 
Ga=5:+:2(8) = 5.10 = 15 
qa= 5+ 2(10)= 5 + 20 = 25 
qa=5+2(15)=5+3 
qu + 2(20)=5 + 


-:5.4:- 


Find the quantity demanded from the following function 
when price (P) is 20, 40, 60, 80, 100. If qy = 300 — 3P 


SOLUTION 


Here quantity demand function is 


When P = 20 
When P = 40 
When P = 60 
When P = 80 
When P = 100 


qa = 300 - 3P 


qu = 300 ~ 3(20) = 300 — 60 = 240 
qa = 300 — 3(40) = 300 — 120 = 180 
qu = 300 — 3(60) = 300 — 180 = 120 
qa = 300 — 3(80) = 300 — 240 = 60 
qu = 300 — 3(100) = 300 - 300 =0 


-:5.5:- 


If the demand function and supply function for a specified 
per meter cloth are: P + 2q = 100'and 45P — 20q = 350 respectively, 
compare the quantity demanded and quantity supplied when P = 14. 
Are there surplus cloth or not enough to meet demand. 


SOLUTION 


Here quantity demand function is 


Price = P= 14 


P + 2q= 100 


The quantity demanded when P = 14 is 
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14 - 2q =100 
2q=100-14 
2q - 86 
q=3 


The supply function is45P — 20g = 350 
The quantity supplied when price = P = 14 is 
45(14) 20q = 350 
630 ~20q = 350 
- 20g = 350-630 
20q = -280 
q=l4 


Cloth is no enough to meet the demand. 


-:5.6:- 

A factory determines that the overheads for producing a 
quantity of a certain items is Rs. 300 and the cost of each item is Rs.- 
20. Express the total expenses as a function of the number of items 
produced and compute the expenses for producing 12, 25, 50, 75 and 
100 items. 


SOLUTION 

Let n represent the number of items produced. Then 20n + 300 
represent the total expenses. Let we use E to represent the expenses 
function, so that we have : 

E(n) = 20n + 300, where n is a whole number 

We obtain: 

E(12) = 20(12 + 300 = 240 + 300 = 540 

E(25) = 20(25) + 300 = 500 + 300 = 800 

E(50) = 20(50) + 300 = 1000 + 300 = 1300 

F(75) = 20(75) + 300 = 1500 + 300 = 1800 

E(100) = 20(100) + 300 = 2000 + 300 = 2300 


-?5.7:- 
Suppose that the cost function for producing certain items is 
given by C(n) = 3n + 5, where n represent the number of items 
produced. Compute C(150), C(500), C-(750) and C(1500) 
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SOLUTION 
Cost funetion is 
C(n) =3n- 5 
When 
n= 150 C(150) = 3(150) + 5 =450 - 5— Rs. 455 
n= 500 C(500) = 3(500) + 5 — 1500 » 5 =Rs. 1805 
n= 750 C(750) = 3(750) +5 5 5.2255, 
n= 1500 (1500) = 3(1500) - 5 = 4500 + 5=Rs, 4505 


-:5.8:- 
The profit function for selecting items is given by 
P(n)= =n’ + 500n + 61500 
Compute P(200), P(230), P(250) and P(260). 
SOLUTION 
Here 
P(n) ==n’ + 500n + 61500 
P(200) = ~(200)’ + 500(200) + 61500 
40000 + 100000 + 61500 
40000 + 161500 = 121500 
P(230) = (230)? + 500(230) + 61500 
= 52900 + 115000 + 61500 
= 52900 1 176500 = 123600 
(250)? + 500(250) + 61500 
62500 + 125000 + 61500 
~62500 + 186500 = 124000 
P(260) = ~(260)° + 500(260) + 61500 
=~67600 + 130000 + 61500 
= -67600 + 191500 = 123900 


P(250) 


“ou 


35.9:- 

The height of a projectile fired vertically into the air at an 
initial velocity of 64 feet per second is a function of the time (t) and 
is given by h(t) = 641 — 16t? 

Compute h(1), h(2), h(3) and h(4) 

SOLUTION 
Here function of height h(t) = 641-16 
When 
hl) =64(1)- 1611 =64- 16 =48 feet 


SSS i hs 
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28 — 16(4) = 128 — 64 = 64 feet 
92 — 16(9) = 192 — 144 = 48 feet 
16(16) 256 - 256 =0 feet 


h(2) = 64(2)— 16(2)’ 
(3) = 64(3)— 16(3) 
hi4) = 64(4) - 16(4)° = 256 


~:5.10:- 

A car rental agency charges Rs. 500 per day plus Rs. 1.25 a 
mile, Therefore, the daily charge for renting a car is a function of 
the number of miles travel (m) and can be expressed as: 

C(m) = 500 + 1.25m 
Compute C(75), C(100), C(150) and ©(500) 
SOLUTION 
Here C(m) = 500+ 1.25m 
When (75) = 500 + 1.25(75) = 500 + 93.75 = Rs, 593.75 

C(100) = 500 + 1.25(100) = 500 + 125 = Rs, 625 

C(150) = 500 + 1.25(150) = 500 + 187.50 = Rs. 687.50 

C(500) = 500 + 1.25(500) = 500 + 625 = Rs. 1125 


-:5.11:- ; 
A producer knows that he can sells as many items at Rs. 0.25 
each as he can produce in a day. If the cost function is 
C(x) = Rs. 0.20x + Rs. 70 
Find the break even point. 
; SOLUTION 
The amount received function for this problem would be 
R(x) = Rs, 0.25x. At break-even point the amount received must equal to 
the cost. Setting these two quantities equal gives: 
R(x) = C(x) 
0.25x = Rs. 20x + Rs. 70 
0.25x -0.20x = 70 => 0.05x = 70 
x = 1400 
Substituting this value into R(x)=0.25x 
R(1400) = 0.25(1400) = 350 
Hence break-even point is 1400, 350. 


-15.12:- 
A firm knows that it can sells as many items at Rs. 1.25 each 
as it can produce ina day. If the cost function is C(x)=0,90x+Rs. 105. 


Find the break-even point. 
SSS eee 
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SOLUTION 


The amount received function for this problem is R(x)=Rs. 1.25x. At the 
break-even point. the amount received must equal to cost 
R(x) =C(x) 


Rs.1.25x = Rs. 0.90x + Rs. 105 
1,25x-0.90x =105 
0.35x =105 
105 10500 
iss gee 
x=300 
Substituting this value into R(x) = 1.25x 


R(300) = 1.25(300) = 375 
Hence break-even point is 300, 375 


-:5.13:- 

The cost function for storing a particular item at XYZ 
corporation was found to be f(x) = 0.005x + 0.80 where x is the cost 
of the item. What is the cost of storing 84 items. 

SOLUTION 
Here f(x) =0.005x + 0.80 
(84) = 0.005(84)+ 0.80 = 0.42 + 0,80 = 1.22 


-15.14:- 
Suppose a calculator has the total cost function 
C(x)=17+3400 and the revenue function R(x) = 34x 
a) What is the cquation of the profit function for the 
calculator? 
b) What is the profit on 300 units? 


SOLUTION 
(a) P(x) = R(x) — C(x) 
Profit Function = Revenue Function — Cost Function 

= 34x — (17x + 3400) 

4x — 17x - 3400 

= 17x - 3400 
(b) Profit on 300 units 
P(300) = 17(300) 3400 
= 5100 — 3400 = Rs. 1700 
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EXERCISE NO. 6 


SET-A 
-26.1:- 
Solve for x, 5x + 4= 19 
SOLUTION 
Sx+4=19 


Add (-4) to both sides, we get 
5x + 4(—4)=19 + (4) 


5x=15 
+ Dividing both sides by 5 


-16,2:- 
Solve for x, 2x + 8=24 


SOLUTION 


2xn+8=24 


Add (-4) to both sides, we get 
2x +8+(-8) = 24 + (-8) 


2x =16 


Dividing both sides by 2 


-26.3:- 
Solve for x, 7x-3 = 4x +21 
SOLUTION 
7x-3=4x+21 
Subtract 4x from both sides to remove 4x from the right side 
7x —3-4x=4x+21-—4x 
7x —4x —3=21 


Combine the like terms 
bj Sor Dat 
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Add 3 to both sides. we get 
3X -3+3= 2143 


-:6.4:- 


Solve for y, 4(y-1)+5(y+2)=3(y-8) 
SOLUTION 
My =1)45(y+2)=3(y—8) “4 
dy—4+ Sy +10=3y -24 
Combine the like items 
9y +6 =3y-24 
Subtract 3y from both sides, 


9y + 6 -3y =3y 24 -3y 1 
6y +6 =-24. 
by =-24~6 
6y =-30 
Dividing both sides by 6 
6y 30 
6 6 
=-5 
-16.5:- 
Solve for X,X+3(x—2)=2x-4 
SOLUTION 


x + 3(x+2) = 2x - 4 
X+3x-6=2x-4 
xX +3x-2x = -4 +46 


2>2x = 2 


4x - 2x 


xi 
TE eT Ry ee se ESS AA 
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-:6.6:- ; 
Solve for x, 4(2x - 5) = 3(2x + 18) 
SOLUTION 
4(2x - 5) = 3(2x + 18) 

8x - 20 = 6x + 54 

8x - 6x = 54 + 20 
2x = 74 
KOT 


-16.7:- 
Solve for x, 3x -2(x + 4) = 5x — 28 
SOLUTION 
3x - 2(x + 4) = 5x - 28 
3x - 2x - 8 = 5x - 28 
3x - 2x - 5x = -28 +8 
3x - Ix.= -28 + 8 
-4x = -20 
Gxe= 20 x = 5. 


-:6.8:- 
Solve for x, 2(x + 5) - 8(x - 6) = 10 
SOLUTION 
2(x +5)-8(x-6)=10 
2x +10-8x +48=10 
2x-8x = 10-10-48 


-16.9:- 
Solve for x, —3(2x — 5) = 2(4x + 7) 
PARSE ak er ch te os _aoliaenieatetea ere teen Re 
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SOLUTION 
=3(2N = 5) = DAN + 7) 
Ont 15 =83 +14 
~6x —8x - 14-15 
-—Idx =-1 
l4x <1 


-16.10:- 
Solve for x, 4(x ~ 2) — 3(x — 1) = 2(x.+ 6) 
SOLUTION 
A(x—2) 3(x-1)=2(x +6) 
4x —8-3x+3=2x+12 
Combine the like terms 
4x -3x+8+3=2x +12 
X=5= 212 
*-2xN= 1245 
~xel7 
x=-17 


-:6.11:- 
Solve for x, —-(a- 1) — (3a - 2) =6 + 2(a—1) 
SOLUTION 
~(a-1)-(a -2)=6+2(a- 1) 


—a+]—-3a+2=64+2a-2, 


—a-3a+1+2=6-2+2a 
—4a+3=4+2a 
‘-4a-2a=4 3 
—6a=1 


a=-— 
6 


——O————————————— 
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-:6.12:- 


Solve for x, 3(x 2 1)+ Vax +12 


SOLUTION 
= 2 P12 


Wx -l)+x = 
Bn + SEX? HX" +12 
" 3x4+x? x? 12-3 
3x'=9 
x=3 


-:6,13:- 


Solve for x, 8(6 + 4x) + 24 =-16 + 2(x + 7) 


SOLUTION 
8(6 + 4x) +} 24=-16+2(x+7) 
164+ 2x+14 


48 +32x +24 


-:6.14:- 
Solve for x, x — (x + 1) =2x- (2x +3) 


SOLUTION 


x—(x+1)=2x —(2x +3) 


x-x-1=2x-2x-3 


2x 42x -1l=-3 


Ximix= 
-1l=-3 


There is no value of x which satisfies the equation, Therefore 


the equation is inconsistent. 
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C—O xerrcise No. 6 
-:6.15:- 
Solve for x, 2.5x + 50 = 80 


SOLUTION 
2.5x + 50=80 
Multiplying both sides by 10 
10(2.5x) + 10(50) =10(80) 
25x + 500 =800 
25x =800-500 
25x = 300 
x=12 
Note:- It is often easier to first clear the equation of all decimals’ by 
multiplying both sides by an appropriate power of 10. 
-16.16:- 
Solve for x, 0.07x + 0.11x = 3.6 
SOLUTION 
0.07x + O.11x = 3.6 


Multiplying both sides by 100 
100(0.07x + 0.1 1x) =100(3.6) 


7x + 11x =360 

18x =360 
x=20 
-16.17:- 
Solve for x, 0.21x + 0.11(700 — x) = 790 
SOLUTION 
0.21x + 0.11(700 — x) = 790 
Multiplying both sides by 100 
a Ee 
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100[0.21x + 0.11(700— x)]=100(790) 
21x +11(700 - x) - 79000 
21x + 7700-1 1x = 79000 
21x — 11x = 79000- 7700 
10x = 71300 
x=7130- 


-:6.18:- 
Solve for x, 0.09(x + 100) = 0.08x + 11 
SOLUTION 
0.09(x + 100) = 0.08x + 11 
Multiplying both sides by 100 
100[0.09(x + 100)]=100(0.08x +11) 

(x +100) =8x +1100 

9x +900 =8x +1100 
9x — 8x =1100- 900 

x=200 


-:6.19:- 


Solve for x, 0.8x + 0.9(850 — x) = 715 


SOLUTION 
0.8x + 0.9(850 — x) = 715 
Multiplying both sides by 10 

10[0.8x + 0.9(850 — x)]=10(715 

8x + 9(850 ~ x) = 7150 

8x + 7650 — 9x = 7150 

8x —9x = 7150-7650 
* =x =-500 
x=500 
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-:6.20:- 
Solve for x, 0.2(x+ 0.2) + 0.5(x -'0.4) = 5.44 
SOLUTION 
0,2(x + 0.2) + 0.5(x-0.4) = 5.44 
U.2x + 0.04 + 0.5x- 0.20 = 5.44 
Multiply ing both sides by 100 
; 100(0.2x + 0.04 + 0.5x —0.20) = 100(5.44) 
100(0.7x + 0.16) = 544 
70x +16=544 


70x = 544-16 
70x = 528, 
4 528 _ 264 
Es RO. 35 
ay 2h: 
Solve for x, Re3 = oui 
2 s: 
SOLUTION 
x=3 2x44 
2, 6 


By cross multiplication. we get 
5(x =3) =2(2x + 4) 


5x 15=4x +8 
$x -4x =8+15 
x=23 
-26.22:- 


he nar) a) 


Solve for x, + 
3 8 6 
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‘SOLUTION 


Combine the lett side*s terms. 
8(X\= 2) +304.) _ 5 
reiia Ter 

x aber eee: 


= 13/9 


5 
6 
3 
6 
5 
6 


By cross multiplication, we get 
6(1 1x - 13) =5(24) 
66x — 78 = 120 
66x = 120 + 78 
66x = 198 
x -3 


-16,.23:- 


ae 
oy 3 yd 


Solve for y, ~—— 
ulve for y. 4 2 


SOLUTION 
iH 
iB 
Combine the left side's terms 
2Qy —3)+ ly +) of 
6 
dy =6 + 3y +3._ 
6 


a 
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By cross multiplication, we get 
Ty -3=18 
Ty =1843 
Ty =21 
y=3 


-:6,24:- 
Solve for x, Lia 


SOLUTION 
2x47 4 Mia 
9 12 
2x+7 _x-7 
9 12 
42x + NAHX=7) _ 4 
36 
8x +28-3x+21_ 
era cee 
5x+49_4 
Beer 


4 


By cross multiplication 5 
5x+49=144 
5x =144-49 
5x =95 
x=19 


-:6.25:- 


Solve for x, Seu gio = 
4 6 


wir 


SOLUTION 
cee is 
4 6 


a 
=) 
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6(x — 1) -4(x — 2) 
24 
6x -6-4N+8_ 
24 
Pep de 
24 
By cross multiplication, we get 
32x + 2)= 48 
6x+6=48 
6x = 48-6 
6x = 42 
x=7 


WIN wily win 


-:6.26:- 


5 2 1 
Solve for x, —(x+1)-=(x-D== 
solve for x, a ) rit ) 3 


SOLUTION 
x +) -Z(x-=5 


Combine the left side’s terms 
5(5x +5)—6(2x —2) _1 

30 12 

25x+25—-12x+12_ 

30 z 

13x+37 1 


30 2 
By cross multiplication, we get 
26x + 74=30 
26x =30—74 
26x =—44 
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-16.27:- 


i 1 
Solve for x, Fx +6) Lax 4)=20 


SOLUTION 


Combine the left side’s terms 
H(3x +6) ~2(2x — 4) _ 
eu ae = 
9x +18—4x +8 
Swan pee 
By cross multiplication, we get 
5x + 26 = 6(20) 
5x + 26 =120 
5x =120~26 
5x = 94 


x= iiss 
=} 


=:6.28:- 
5 
Solve for x, ges = 
3x+1 3 


SOLUTION 


By cross multiplication, we get 
3(7x + 8) = 5(3x +1) 
2x + 24=15x 45 
2Ix'- 15x =5 24 


ex acigss y= — 2 
6 


— 


Chane 153 Exercise No. 6 
-16.29:- 
Solve for x, x-6_ 4x+8 
3 4 


SOLUTION 


12x 6 4N+8 
ne aed TA 
By cross multiplication, we get 
4(12x.- 6) = 3(4x + 8) 
24 


48x - 24 = 12xi+ 
24 


3x x_ S(x-4) 
=.=. 


Solve for x, ts 
SOLUTION 


S(x-4) 
6 
5x -20 


3x 


x x 
ews 
3y 


By cross multiplication, we get 

6x: = 5x - 20 
-20 
-20 


6x - 5x 
x 
-26.3 1:- 


: Solve for x, ae exe 
3 4 
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SO reise No. 6 
SOLUTION 


2x-5. 3x=1 
Syed 
4(2x = 5) ~ 3(3x-1) _ 
Sa 
8x-20- 9x +3 _ 

12 e 
Salt 

igen 


WIN wiry ult uw] 


By cross multiplication, we get 

3(-x - 17) = 24 
-3x - 51 = 24 

-3x = 24 + 5] 
-3x = 75 
x = 25 
-26.32:- 
1 2 

Solve for x, gx t3)- Ba) =x+9 
SOLUTION 
FO4D-ZEx-Han49 


x+3_ 2(x-9) 
2 5 


=x+9 


2 * 
50x+3)=22x~18) _ 
10 
5x+15—4x+36_ 
10 2 
X+51_x+9 


10 1 


By cross multiplication, we get 


+9 


+9 
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x ST = 10 9) 
TST = xe t 90! 
x - 10x = 90 - 51 y 
Bevan pean peel 
9 3 
-16.33:- 
Solve for xy 2 — L=*=.2- 3* 
df 5 5 
SOLUTION 
KIX), 3x 
i 5 5 
Sx+7x-7,_ 10-—3x 
Be ayo 
Sx+7x~-7 _ 10—3x 
35 3 
12x-7  10-3x 
35 5: 


By cross multiplication, we get 
5(12x - 7) = 35(10 - 3x) 
60x - 35 = 350 - 105x 
60x + 105x = 350+ 35 
165x = ye eee ei 
165 


3 


-16.34:- 
Solve for x, 2x + Ao* = 3x8 
SOLUTION 
2x4 42% =3x- Me 
2 6 


4xt+4-x 18x —8X+16 _ 3x+4_ 10x +16 
2 6 26 
ee 
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By cross multiplication, we get 
6(3x + 4) = 10x + 16) 


1Sxre 24> 208 +32" 

xX = 32 - 24 

X= 8>x = -4 

352- 

Solve for x, Be Bhi 2 + 10x 

443x 3-6x 
SOLUTION 
1=8x | 2+16x 


3- 6x. 
By cross multiplication, we get 
(3-Ox)(1-8x) = (4 + 3x\(2 + 16x) 
3(1-8x) ~ x(1-8x) = 4(2+16x) +3x(2 + 16x) 
3-24x- 6X + 48x? = 8 + 64x +6x +48? 
48x? - 48x? - 24x - 6X-64x-6x = 8-3 
“100x=5=9x=— =! 
100 20 
-36,36:- 
9x-7_6x-3 
6x+5 4x42 


SOLUTION 


9x%-7 _ 6x-3 
6x+5 4x42 
By cross multiplication, we get 
(4x +2)(9x - 7) = (6x +5)(6x- 3) 
4x(9x - 7) + 2(9x = 7) = 6x(6x - 3) +5(6x - 3) 
36x? - 28x + 18x - 14 - 36x? + 18x - 30x =-15 
36x? - 36x? - 28x + 18x +18x - 30x =-15 +14 
36x - 58x =-1 


Solve for x, 


-22x=-1>22x=lo>x= L 


OO 
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-:6.37:- 
92 


ee 
Solve for x, —— = ——— 
i-x 6+2x 


SOLUTION 
4 9 
Lyin: SiGe 2x 
By cross niultiplication, we get 

4(6 + 2x) = 92(1. - x), 
24 48x = 92). 92x 
8X-+ 92x = 92)- 24" 

100x = 68 


68 
a ns 
*" 700 


-:6.38:- 
Solve for x, eet ts 
ake eS 


SOLUTION 


3x” x 
By cross multiplication, we get - 
3x(x + 1) = 3X(3 - x) 


3x? + 3x = ON 2 3x? 
3x? + 3x? + 3x - Ox 
6x? - 6x = 
6x(x - 1) 
x 


-16.39:- 


Solve for N, x. 


Exercise No. 6 


Chapter 6 " 158 Exercise No. 6 


SOLUTION 


ON = 


70 
14 


Berar ic Ma 
x41 3x24 3x?-x-4 
SOLUTION 
ENN 24 


x+1 3x-4 3x?—x—4 


-16.40:- 
3 
Solve for x, 
ies? 


3(3x—4)—4(x+1) _ 


24 


(x+1)(3x-4) 
9x-12-4x-4 _ 


© 3x? 


=x-4 
24 


—x-4 


3x7 -x-4 3x? 


5x-16 


24 


3x?-x-4 “Bx? =x a4) 
Multiplying both sides by 3x? - x - 4, We get 


5x - 16 = 24 
5x = 24 + 16 
5x = 40 
XS aR 


ens 
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en HX CICISO WO. 


~16.1:- 
If 54 is subtracted from three times a certain number, result 
is 36. Find the number 


SOLUTION 
Let x represent the number to be found. The sentence “if $4 is 
subtracted from three times a certain number, the result is 36” translates 
into the equation 3x — 54 = 36, Solving this equation, we obtain 
3x -54=36 
3x 3364 54° 
3x =90 
x=30 


-16.2:- 
If two is added to five times a certain number the result is 


the same as if 16 is subtracted from twice the number, Find the 
number. ; 


SOLUTION 
Let x represent the number to be found. 
5X+2=2x -16 
5x -2x =-16-2 
3x =-18 
x=-6 
-:6.33- 


“ The sum of three consecutive integers is 54, what are the 
numbers. 


SOLUTION 
Let x be the first number, then 
x + | is the second number and 
X +2 is the third number 
X+(X4+D+(x+2)=54 
3x +3=54 => 3x = 54-3 
3x=51=>x=17 


een i ee 
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Hence three consecutive integers are 17, 18 and 19 


-26.4:- 
The sum of the three consecutive integers is 13 greater than 
twice the smallest of the three integers. Find the integers. 
SOLUTION 
Let the smallest integer 1s ~ X 
Vhen the second integer =x > | 
and the third integer = x + 2 
xX+ (x +1) + (X + 2)= 2x +13 
3x+3=2x+13 
3x - 2x =13-3 
x=10 
Three consecutive integers are 10, 11 and 12 
‘vo check our answer, we must determine whether or not they 
satisfy the condition. Since 10, 11 and 12 are consecutive integers whose 
sum is 33 and since twice the smallest plus 13 is also 33 as 2(10)+13=33 
so our answer are correct. 


-16.5:- : 
Find thrée consecutive integers such that twice the sum of 
the fist two integers is 11 more than three times the largest. 
SOLUTION 
Let first integer = x 
the second integer = x + | 
and the third integer = x + 2 
The equation is as follows: 
Ax +(x + IJ=3(x+ 2) +11 
22x+N=3x +6411 
4x+2=3x+17 
4x -3x=17-2 
x=15 
Hence First integer = '5 
Second integer = 16 
Third integer = 17 
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-16.6:- 
Verify that for any three consecutive integers, the sum of the 
smallest and largest is equal to twice the middle integer. 
SOLUTION 
Let the smallest integer = x 
the middle integer = x + 1 
and the largest integer = x + 2 
Sum of smallest and largest — Twice the middle 
X+X+2=2(x +1) 
2x +2=2x+2 
Hence verified 
! 
-26.7:- 
Find four consecutive integers whose sum is 106. 
SOLUTION 
Let first integer = x 
the second integer =x + ] 
the third integer = x +2 
and the fourth integer = x + 3 
X+(x+1)4+(%+2)4(X% +3) =106 
4x+6=106 
4x = 106-6 
4x =100 
x=25 
Hence four consecutive integers are 25, 26, 27 and 28 
-16.8:- * 
Find a number such that three-eights of the number minus 
one half of it is 14 less than three-fourths of the number, 
SOLUTION 
Let x represent the number to be founded, then according to 
condition 
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3x-4x | 3x -56 


8 4 
Xo. J 36 
camaee) 
By cross multiplication, we get 
—4x =8(3x — 56) 
“4x =24x — 448 
~4x — 24x = -448 
— 28x =—-448 
28x = 448 
x= bale =16 
28 


The required number is 16. 


-26.9:- 
Find the number such that five sixths of the number is 4 
more than two-thirds of the number 
SOLUTION 


Let x represent the number to be founded, then 
2 
3 x=—=xt+4 
i 


Piet 4 
6 3 


Ix 1e 4g 
18 1 


By cross multiplication 
x= 24 


Hence required number is 24 


-:6.10:- 
Three-fourths of a number plus tow-fifths of the number is 
13 less than one-half of the number. Find the number. 
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SOLUTION 
Let x represent the number to be founded, then 
3 2 i 
N= Xe =X — 13 
4 5 2 
Rea en gre ag 
Aan eae ea 
15x +8x _ x 26 
ieee nae 
23x _-x-26 
B02 


By cross multiplication, we get 
46x = 20x - 520 
46x — 20x = -520 


26x =-520 
x=-20 
Hence required number is -20 
-:6.11:- 


Exercise No. 6 


The sum of two numbers is 148. The larger number is two 
less than five times the smaller number. Find the two numbers, 


SOLUTION 


Let the smaller number is = x 
Then the larger number = 5x -2 
Sum of smaller and larger number = 148 


x+5x-—2=148 
6x =148+2 
6x =150 
x=25 


Hence smaller number = 25 


And larger number = 5x — 2 = 5(25) ~ 2 = 125-2 = 123 


-:6.12:- 


The difference of two numbers is 33. The larger number is 
one more than three times the smaller number. Find the numbers. 
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_Chapter6 Ee 
SOLUTION 
Let the smaller number = x 
then the larger number = 3x + 1 
Larger number minus smaller number = 33 
(3x +1) — x =33 
3xt+1-x=33 
2x +1=33— 2x-33.-1 
2X =32—> x S16 
Hence smalier number = 16 
Larger number = 48 + 1 =49 


-26.13:- 

Danial received a motercyle repair bill of Rs. 106. This 
include Rs. 23 for parts, Rs 22 per hour for labour and Rs. 6 for 
taxes. Find the number of hours of labour. 

SOLUTION . 

Let x represent the number of hours of labour, The 22x 
represents the total charge for labour. Charge for parts plus charge for 
labour plus tax equal to the total bill ds follows: 

Parts ~ Labour + Tax = ‘Total Bill 
23 + 22x + 6 = 106 
Solving this equation, we get 
22x +29 =106 
22x =106 - 29 


22x =77 
77 

eget 
22 


~16.14:- 
In a class of 92 students, the number of females is one less 
than twice the number of males. How many females and how many 
males are there in the class? 


Snape ec SO aa re SS ener eae 
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SOLUTION 


Total number of students = 92 

Let the number of males = x 

then the number of females = 2x | 
xX + (2X —1)=92 


\+2x-1=92 
3x =92+1 
3x = 93 
x=31 


Hence Number of males = 31 and 
Number of females = 61 


-:6.15:- 

A board 20 feet long is cut into two pieces such that the 
length of one piece is the two-thirds of the length of the other piece. 
Find 
(a) The length of shorter piece 
(b) The length of larger piece 

SOLUTION 


.. Let x length of one piece = x 


then the length of the other piece 


Sum of shorter piece and larger piece is 20 feet, that is; 


2 
>x+x=20 
2x4 3x 
=20 
s) 
5x 20 


BY cross multiplication, we get 

5 0) 

12 feet 

2/3 x 12 =8 feet 


Length of larger piece = 
Length of shorter piece 
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-:6.16:- 


The average of the salaries of Ali, Asghar and Arshid is 
Rs. 24000. if Asghar earns Rs. 10000 more than Ali and Arshid’s 
salary is Rs, 2000 more than twice of Ali’s salary, find the salary of 
each person. me 
SOLUTION 
If average salary of three persons = Rs. 24000 
Then total salary of three persons = 3 x 24000 = 
Let the Ali’s Salary = Rs.X 
then Asghar’s Salary = Rs. (x + 10000) 
and Arshid’s Salary = Rs. (2x + 2000) 
Ali’s Salary + Asghar’s Salary + Arshid’s Salary = Rs. 72000 
x +(x +1000)}+ (2x +.2000) = 72000 
4x + 12000 = 72000 
4x = 72000 - 12000 


Hence Ali's Salary = 
Asghar’s Sala 
Arshid’s Salar 


Rs. 25000: ) 
= Rs, 32000 


The sum of the present ages of Noor and his father is 64 
years. After cight years Noor will be three-fifths as old as his father 
at that time. Find the present ages of Noor and his father. 

SOLUTION 
Sum of ages of Noor and his Father = 64 years 
Let the present age of Noor = x “4 
Then the present age of Father = 64 — x 
After 8 years the age of Noor =x + 8 : 
After 8 years the age of his Father = (64 — x) + 8 
After 8 years Noor will be thgee-fifth as old as his father, that is 


x+8=21(64 x) +8) x +8=2(2>%) 


x+8_ 216-3x we 


Ee 1 5 
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By cross multiplication 
5x +40 = 216 -3x 
5x +3x =216-40 
8x =176 
x=22 
Henee Present age of Noor = x = 22 years 
sand present age of his Father = 64-x = 64-22 = 42 years 


-26.18:- 

Ahmed took three mathematics exams and had an average 
score of 88. his second exam was 10 points better than his first exam 
and his third exam was 4 points better than his second exam. What 
were his three exam scores? 

SOLUTION 

Average scores of three exams = 88 score 
Total scores of three exams = 3 x 88 = 264 
Let the scores of first exam = x scores 
then the scores of second exam = x + 10 
and the scores of third exam = (x + 10)+4=x+ 14 
Sum of three exams scores are 

x +(x +10) +(x +14) =264 


3x + 24=264 
3x = 264-24 
3x = 240 
x=80 
Hence First exam scores = 80 
Second exam scare = 90 
Third exam score = 94 
-16.193- 


A bus is carrying 32 passengers, some with Rs. 3 tickets and 
the remainder with Rs. 5 tickets. If the total receipts from these 
passengers are Rs. 114. Find the number of Rs. 3 fares. 

SOLUTION 


Let x = Rs. 3 tickets passengers, then Rs. 5 tickets passengers are 32-x 
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3x+5(32-x)— 114 
3x+160-5x =114 


3x-5x =114-160 
-2x =- 46 
2x = 46 
R=: 23 
So No. of passengers of Rs. 3. are 23 


-:6.20:- 

Going from one town to another. a man drives his car at 35 
miles an hour, and returning he drives at 25 miles an hour. The 
round trip takes 6 hours, Find the distance between the towns. 

SOLUTION 
Let x be the distance between two towns 
Total time consumed = 6 hours 
Distance = (Speed Rate) (Time) 
te Distance 
Time = ————— 
Speed Rate 
The time used to drive from one town to other = S 


The time used to drive back = oe 


Total time used to go and come back = — = 
“ 
35 
TX+5x _ 
15 
12x 
175. 
By cross multiplication, we get 
12x = 10.50 
x = 87.5 miles 


The distance from between town is 87.5 miles. 


es 
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-16.21:- 

A man who regularly drives between two cities; finds that if 
he drives at an average specd of 120 km/h, he arrives 2 hours before 
his usual time, and if he drives at an average speed of 60 km/h, he 
arrives 3 hours later than his usual time. What is the usual time. 

SOLUTION 
Let usual time to drive between two cities be x. 
Average speed is 120 km/h, he arrive two hours before. 
Ihe consumed time at 120 km/h is (x-2) hours. The distance covered is 
Average Speed x we = 120(x—2) 


Again 
The average speed is 60 km/h, he arrive three hours late. 
The time consumed at 60 km/h is (x!3) 
The distance covered is 60 (x+3) 
The distance between two cities will remain same. 
: 120(x — 2) = 60(x +3) 
120x — 240 = 60x +180 
+ 120x — 60x =180 + 240 
60x = 420 
X= Ti 


f -:6.22:- 

A car covers 635 km by going for 4 hours at a certain speed, 
then for 3 hours at 5 km/h faster, and then for 2 hours at 5 km/h 
slower. Find the first speed. 

SOLUTION 

Total distance = 635 km 
Let the first speed = x km/h ‘ 
The time consumed with first speed is 4 hours. 
Distance covered by first speed is 

Time x Speed = 4x 
The second time is 3 hours and second speed is 5 km/h faster, so second 
speed is (x+5) km/h 
The distance covered is 

Time x Speed = 3(x+5) 


enn Sc 
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The third time is 2 hours and third speed is 5 km/h slower than the first 
speed, so third speed is (x — 5) km/h 
The distance covered is 
y Time x Speed = 2(x — 5) 
Hence total distance covered is 
4x + 3(x +5) + 2(x -5)=635 
4x +3x +15+2x-10= 635 
4x + 3x-+2x+15—-10=635 
9x +5 = 635 => 9x = 635-5 


9x = 630 
x= AGS 70 
9 
‘The first speed is 70 km/h 
716.23:- 


A sum of Rs. 17000 is invested, part at 3% simple interest 
and the.remainder at 4% simple interest. If the annual interest is 
Rs. 600, how much was inyested at each rate? 

SOLUTION 
Let x = The amount invested at 3% 
17000-x = The amount invested at 5% 
The income from the 3% investment = 0.03x and 
The income from the 4% investment = 0.04(17000-x) 
0.03x + 0.04(17000- x)= Rs. 600 
0.03x + 680-0.04x = Rs. 600 
-0.01x + 680= 600 
-0.01x = 600 - 680 => -0.01x =-80 
x=Rs. 8000 
Amount of investment at 3% = Rs. 8000 
‘Amount of investment at 4% = Rs. 9000 


-16.24:- - 
Mrs. B invested Rs, 30,000; a part at 5% and part at 8%, 
The total interest on the investment was Rs. 2100. How much did 
«she invested at each rate? 


errr 
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SOLUTION 


Let x = The amount of investment at 5%, then 

30.000 — x = The amount of investment at 8% 

The income from the 5% investment = 0,05x and 

The income from the 8% investment = 0.08(30000 — x) 
0.05x, + 0.08( 30000 — x) = 2100 


0,05x + 2400 — 0.08x = 2100 


0.05x — 0.08x = 2100 ~ 2400 
— 0.03x = -300 
0.03x =300 
3 
x = 20000 _ 25.1000 
Amount invested at 5% = Rs. 10000 
Amount invested at 8% = Rs. 20000 
-:6.25:- 


A sum of Rs. 2000 is split between two investments, one 
paying 7% interest and the other 8%. If return on the 8% 
investment exceeds that on the 7% investment by Rs. 40, how much 
is invested at each rate? 
SOLUTION 
Let the x = The amount of investment at 7%, and 
2000 —x = The amount of investment at 8% 
The income from the 7% investment = 0.07x, and 
The income from the 8% investment = 0.08(2000 — x) 
Since the return or income of 8% exceed Rs. 40, than income of 7%, so 
the equation is as follows: 
0.07x + 40 =0.08(2000 — x) 
0.07x + 40 =160 —0.08x 
0.07x + 0.08x =160— 40 
0.15x =120 


120 _ 12000 
= 120 _ EO - Rs.80 
Mois Meise 


Hence Amount of investment at 7% = Rs. 800 
Amount of investment at 8% = Rs. (2000 = 800) = Rs. 1200 
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-:6.26:- 


One machine plows a field in 4 days, another does it in 6 
days. How tong does it take using both machines? 


SOLUTION 
Let x be the required number of days in which both machines plow the 
field. 


i The part plow by first machine 


= The part plow by second machine 


eee y 
x=— > 2 S 
pt ay: 


. -16.27:- 

Ifa class room has a length that is 5 feet less than 2 times of 
its width and its perimeter is 80 feet, find width and length of the 
class room, 

SOLUTION 
Let x = The width of class room, then 2x-5 = The length of class 
room. 
Sum of four sides of the class room is the perimeter of classroom. 
2x +2(2x-5)=80 


2x + 4x-10=80 
6x-10=80 
6x=8+10 


6x=90= x= 29 = 15 
6 


Thus, the width of the class room is 15 feet and length of the class room 
in 2x-5 = 30 - 5 = 25 feet. 


——— ee es 
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SOLUTION 
vi t7x+12=0 
Here a= 1. b= 7and¢ = 12 
We multiply | and 12 get 12. 
‘Two factors of 12 with their sum = 7 are 4 and 3 as 
43-12 
4+3-7 


x’ +4x+3x+12=0 
x(x +4)4+3(x+4)=0 
(x4 4)(x+3)=0 


x+4=0 or oh 0) 
xa-4 ite 


-:7.10:- 

Solve the equation x’ + 9x + 20=0 
SOLUTION 
x°+9x+20=0 

Here a= 1. b=9ande = 20 

We multiply | and 20 get 20. 

Two factors of 20 with their sum = 9 are S and 4 as 
5x 4=20 
5+4=9 


Hence 


x? +5x+4x+20=0 
x(x +5) + 4(x +5) =0 
(x+5)(x +4) =0 
Soe le or x+4=0 
x=-4 


—— 
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=7.11s- 
Solve the equation 2x” + 15x + 18=0 
SOLUTION 
2x’ + 15. + 18=0 
Here a= 2. b= 15 andc=18 
We multiply 2 and 18 get 36. 
Two factors of 36 with their sum = 15 are 12 and 3 as 
12 x 3=36 
124 3=415 
Hence 
42x? +12x+3x418=0 
2x(X +6) + (x +.6)=0 
(x+6)(2x +3)=0 


x+6=0 or 2x+3=0 
x=-6 x= 
-:7,12:- 
Solve the equation x’ - 4x - 21=0 
SOLUTION 


x’ -4x-21=0 
Here a= 1, b=-4 and =-2] 
We multiply 1 and -21 get -21. 
Two factors of -21 with their sum = -4 are -7 and 3 as 
-7x3=-21 
-7+3=-4 
Hence 
x? -7x+3x-21=0 


x(X- 7) + 3(x-7)=0 
(x-7)(x+3)=0 


x-7=0 or x+3= 
x=7 =-3 
-:7.13:- 
Solve the equation 10x’ - 19x - 15=0 
SOLUTION 
10x? - 19x - 15 =0 


; 
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Here a= 10,b =-19 ande =-15 
We multiply 10 and -15 get -150. 
Two factors of -150 with their sum = -19 are -25 and 6 as 
-25 «6 =-150 
25 +6= 19 
Hence 
10x’ — 25x + 6x-15=0 
5x(2x -5) + 3(2x-5)=0 
(2x -5)(5x + 3) =0 
2x-5=0 or 5x+3=0 


x=%h x= 
-:7.14:- 
Solve the equation x’ + 16x = 18x - 15 
SOLUTION 


x’ + 10x = 18x - 15 
x? + 10x - 18x + 15=0 
Here a=1,b=-8 andc=15 
We multiply 1 and 15 get 15. 
Two factors of 15 with their sum =.-8 are -5 and -3 as 
-Sx-3=15 
5+(-3)=-8 


Hence 
x? —5x-3x+15=0 
x(x -5)-3(x-5)=0 
(x-5\(x-3)=0 
0 or +» x-3=0 
x=5 x>3 


TAS 
Solve the equation (x — 1)(x+5) =7 
SOLUTION 
(x-1)(x+5)=7 


x? +5x-x-5=7 
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Herea=!,b=4 ande=-12 
We multiply 1 and -12 get -12. 
Two factors of -12 with their sum = 4 are 6 and -2 as 
6x -2=-12 
6+(-2)=4 
Hence 
x? +6x-2x +12=0 
x(x + 6)-2(x +6) =0 
(x +6)(x-2)=-0 


x+6=0 or x-2=0 
x=-6 a 2 
-:7.16:- 
Solve the equation 9x’ — 16=0 
SOLUTION 
9x’ -16=0 


(3x)? -(4) =0 
(3x-4)(3x +4)=0 
3x-4=0 or 3x+4=0 


x="; Pe ie 
=:7.17:- 
Solve the equation 21x? + 40x -21=0 
SOLUTION 


21x’ + 40x - 21 =0 
Here a = 21, b= 40 and c = -21 
We multiply 21 and -21, get -441. 
Two factors of -441 with their sum = 40 are 49 and -9 as: 
49 x -9=441 
49-9=40 
21x? + 49x-9x-21=0 
Tx(3x +7) -3(3x+7)=0 
(3x + 7 7x-3)=0 


3x+7=0 or Tx-3=0 
3 
hh 


x=7h x 
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-:7.18:- 
Solve the equation 6x’.+ 17x - 14 =0 
SOLUTION 
6x’ + 17x— 14=0 
Sum of 17 and Product of 6 x — 14 =-84 
We need to find two integers whose product is ~84 and whose 
sum is 11. Obviously, 21 and —4 satisfy these conditions. We can 
proceed as follows: 
6x? + 21x —4x-14=0 
3x(2x +7) ~2(2x +7) -0 
(2x + 7)(3x —2)=0 
2x+7=0 or 3x-2=0 
2x =-7 3x=2 
7 2 
x=-— x=> 
2 3 
Which gives the solution set {-7/2, 2/3} 


-:7.19:- 
Solve the equation 24n7— 38n + 15=0 
SOLUTION 
24n’—38n + 15=0 
Sum of -38 and Product of 24 x 15 =-360 
We need to find two integers whose product is ~360 and whose 


sum is —38. Obviously, —-20 and —18 satisfy these conditions. We can 
proceed as follows: 


24n? ~20n-18n +15 =0 
4n(6n ~ 5)—3(6n ~5) = 0 
(6n ~5)(4n—3)=0 


6n-5=0 or 4n-3=0 
6n=5 4n =3 

5 Es 

n== n=— 

6 4 


Hence the solution set {5/6, 3/4} 
ee 
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-:7.20:- 
Solve the equation x* + 20x + 96 =0 
SOLUTION 
x’ + 20x +96 =0 
Sum of 20 and Product of 1 x 96 = 96 
We need to find two integers whose product is, 96 and whose 
sum is 20. Obviously, 12 and 8 satisfy these conditions. We can proceed 
as follows: 


x? +20x +96=0 
x? 4 20x +8x +96=0 
x(x +12)+8(x+12)=0 


x+12=0 or x+8=0 
x=-12 x=-8 
Hence the solution set {-12,-8} 
“7.21:- 
Solve the equation 20x” + 41x + 20 =0 
SOLUTION 


20x? + 41x +30=0 
Sum of 41 and Product of 20 x 20 = 400 < 
We need to find two integers whose product is 400. and whose 
sum is 41. Obviously, 25 and 16 satisfy these conditions. We can 
proceed as follows: 


20x? + 25x +16x + 20-0 
Sx(4x +5) + 4(4x +5) =0 


(4x + 5)(5x +4) =0 
4x45=0 or S5x+4=0 
4x'=-5 f 5x04 
5 4 
x=-= x=-— 
4 5 
Hence the solution set {-5/4, 4/5} 
-17.22:- 


Solve the equation {x + 8)(x — 6) =-24 
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SOLUTION 
. ( + 8)(x — 6) = -24 
x? — 6x +8x — 48 + 24-0 
x° +2x-24=0 
Sum of 2 and Product of | x -24 = -24 


We need to find two integers whose product is —24 and whose 
sum 1s 2. Obviously, 6 and -4 satisfy these conditions. We can proceed 
as follows: 

x? +2x-24=0 
x? + 6x —4x -24=0 
X(X + 6)—4(x+6)=0 


(x + 6x —4)=0 
x+6=0 or x-4=0 
x=6 x= 
Hence the solution set {-6, 4} 
-:7,.23:- 
Solve the equation 5x’ = 43x - 24 
SOLUTION 
5x? = 43x —24 : 


5x? -43x + 24=0 

Sum of —43 and Product of 5 x 24 = 120 

We need to find two integers whose product is 120 and whose 

sum is 43. Obviously, 40 and -3 satisfy these conditions. We can 
proceed as follows: 

5x? — 40x ~3x +24=0 

5x(x — 8) —3(x -8)=0 

(x —8)(5x -3)=0 

x-8=0 or 


Hence the solution set {8, 3/5} 
eee 
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“ =17.24:- 
Solve the equation I5y’ + 34y + 15=6 
SOLUTION 
I5y? + 34y + 15=0 
Sum of 34 and Product of 15 x 15 = 225 
We. need to find two integers whose product is 225 and whose 
sum is 34, Obviously, 25 and 9 satisfy these conditions. We can proceed 
as follows: ; 
I5y? + 25y +9y 4 15=0 
Sy(3y +5) +3(3y + 5)=0 
Gy +5\Sy +3)=0 


3y+5=0 or Sy+3=0 
3y=-5 Sy=-3 
Z Bae 
ee RE 
Hence the solution set {-5/3, —3/5} 
-:7.25:- 
Solve the equation 2x’ + 3x—8=0 
un SOLUTION 
2x? +3x-8=0 
xP + ea =0 
2 
x? bed 
2 


For completing the square of the left sides, we take one half of the co- 
efficient of x, and square the result. Add this number to both sides. In 
this exampffe one half of */; is % and its square is'(*/,)*. Add (*/4)? to both 
sides. , 


( y 9 164+9 73 
x+—| =4+—= == 
16 16. «16 


————s—w— 
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Solve the equation 15x’ -3-2=6 
SOLUTION 
15x?-x-2=0 


1S * 15 
For completing the square of the left sides, we take one half of the co- 
efficient of x, and square the result. Add this number to both sides. In 
this example one half of '/;s is '/3o and its square is (C/s0). Add (1/30) to 


both sides. 
Pie. (ay 2 Ly 
x? ~— +] —] = —+|(— 
is (30) 15 \30 
( ica et 12044 = 121 
x-—] =—+—= == 
30) 15 900 900 900 
Taking square root of both sides 
ie eae 
2 
*"30 30 
ed 
x=—+— 
30 30 
Ko Algeel 2 
=—+—- ==> 
30°30 30 5 
1 .-10 =! 
of x= —= 
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si 7.278- 
Solve the equation x’ - ox +8=0 
SOLUTION 
X= 6x + 8=0 
xX -6x=-8 
In this example one half of 6 is 3 and, its square is 9, Add 9 to both sides. 
x’-6x+9=-849 
(x-3)=1 
x-3=41 
or x-3=] 
x=4 


-:7.28:- 
Solve the equation 3x7 - 9x +5=0 


SOLUTION 
3x? -9x+5=0 
3x? -9x =-5 


x? 3x5 


In this example one half of 3 is “/y and its square is (°/,). Add (°4) to both 
sides, 
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-:7.29:- 


Solve the equation x’ — 4x -5=0 

SOLUTION 

x’-4x-5=0 

x?-4x=5 
In this problems one half of 4 is 2 and its square is 4. Add 4 to both 
sides. 71 
ex dx+4a5t4 

(x-2)? =9 


(x-2)? =(3)’ 

x-2=43 
x = 3+2 or = -3+2 
teed x=-l 


-:7.30:- 
Solve the equation x - 10x + 7=0 
SOLUTION 
x -10x+7=0 
x’ - 10x =-7 
In this problems one half of 10 is 5 and its square is 25. Add 25 to both 
sides. 
x? -10x+25=-7 +25 
(x-5)? =18 
x-5=+V18 =43V2 
x=3V245 


or = x=-3V2+5 


37.31:- 
" Solve the equation 4x’ — 123x = 0 
SOLUTION 
4x? -12x =0 
x? -3x=0 
In this problem one half of 3 is */; and its square is °/,. Add °/, to both 


sides. ‘ 
Paice 
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ChapterT 84 Exercise No.7 


~27.32:- 
216 
Solve the equation 25x? + 30x + ae 8 
SOLUTION 
216 216 


25x? +30x +? =0=> 25x? +30x =-2 2 
25 25 
2,30 216 > 6 216 
+ >x + = 


In this problem one half of “/s is */\p and its square is (°/;9)". Add (°/9)° to 
both sides. 


ec (s) 216 sy 
x +¢—x4/—] =-l4/— 
3°" \t0 @5 (10 


( A) 216 36 36 ( sy (s) 
xt — | Se a oe ef pe] af 
10, 625 100 2500 10) (50 


Taking square root of both sides 
6 6 
+—=4— 
x10 50 
is fcbine 
~~ 50 10 


sO m6 G14 9 
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-17.33:- : 
Solve the equation by completing the square x’ — 2x—8=0 
SOLUTION 

x? ~2x-8=0 

x? -2x=8 

In this problem one half of 2 is 1 and its square is |. Add | to 
both sides 


x? 2x 41=8+1 


(x-1)? =9 
(x-1)? =G) 
Taking square root of both sides 
x-1=43 
x=t3+1 
Kes 4 or =-3+1=-2 


Hence solution set is {4, -2} 


-:7.34:- 
Solve the equation by completing the square x’ + 10x —2 =0 
SOLUTION 
x? +10x-2=0 
x? +10x=2 
In this problem one half of 10 is 5 and its square is 25. Add 25 to 
both sides . 


x? + 10x +(5)? =2 +25 
(x +5)? =27 
Taking square root of both sides 
x+5=427 =43V3 
x=-543V3 
x=-54+3y3 or x=-5-3¥3 
Hence solution set is {-$ +3V3 , -5-3V3} 


-:7.35:- 
Solve the equation by completing the square 2x’ + 12x-—5=0 
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SOLUTION 
2x? +12x —5=0 
2x74 12x =5 
x? 46x = 2 

2 

In this problem one half of 6 is 3 and its square is 9. Add 9 to 
both sides 
7 46x40) =2, 9 

5+] 23 

(x + 3)? eat 8 Pea! 
2 2 


Taking square root of both sides 
23 [23x2 Jae 
X+3s4/— = [=-** _ 


Vor V6 
poaeae pahenp 


Hence solution set is {-3+ v6 . 46 } 


2 2 
?7.36:- 
Solve the equation by completing the s 
SOLUTION 
y+ 6y-15=0 
y+ 6y =15 
problem one half of 6 is 3 and its square is 9. Add 9 to 


quare y" + 6y—15=9 


In this 
both sides 


y? +6y+(3)2 =15+9 = (y+3)? = 24 
Taking square root of both sides 
Y4+3=2V24 = y43 =+Jax6 = 19/6 
y=-3+2V6 
Hence solution set is {-3+2V6 ,-3 -2V6 } 


www.taleem360.com 


Chapter 7 ; 187 


Exercise No 7 
-?7.37:- 
Solve the equation by completing the square x’ + 5x—14=0 
SOLUTION 
x? +5x-14=0 
x? +5x 214 


In this problem one half of 5 is 5/2 and its square is (5/2)'= 25/4, 
Add 25/4 to both sides 


(3) -G 


Taking square root of both sides 


Hence solution set is {2,-7} 


-:7.38:- 
Solve the equation by completing the Square 6x’ ~ 13x = 28 
SOLUTION 
6x? —13x = 28 > x23, _ 28 
6 6 


In this problem one half of -13/6 is ~13/12 and its square is 
(-13/12)"= 169/144. Add this Square to both sides 


ve-Bea(-) 28 169 


ft 

6 12) 6" 144 
(x-B) Sea aa 
12) 144 Jaa 
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Taking square root of both sides 
13 29 335-29: 
=xna=—t 


XFS t— Sn = tS 
12 12 12 12 : 
po Bbe 20 42 7 on 19-29-16 4 
eae ee eed era e) es 
Hence solution set is {7/2. 4/3} 
-:7.39:- 
Solve the equation x’ + 8x + 15=0 
SOLUTION 


x + 8x+15=0 
lhe equation is in general form 
a=1,b=8ande=15 


arb Vb? — dae 
i 2a 
_ 8+ 64 —4(1)15) _ -8 + VO4—60 
2 


21) 
a rBtv4 _-8£2 _-8+2 
2 ey 


era 
2 


-:7.A0:- 
Solve the equation 2x’ - 7x-15=0 

SOLUTION 

2x’ - Ix-15=0 
Here a = 2, b =-7 and c =-15 
a —b+ Vb? ~-4Aac 
id 2a : 
ee DENT? ANAS) _ 7 VIO 

2(2) 4 


= 7+V169 7413 _7+13_20_, 
4 4 a 


-3_ 6 


x 


> 
S 
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-!7.41:- 


Solve the equation 6x? - 7, 3 = ° 
SOLUTION 
6x?- 7x -3=9 

Here a=6,b=-7 ande =-3 
x= CDV 408) 72 /TR 
2(6) 2 
7+Vi21_ 7411 
DSC nag . 
THAT 18 "3 
ara) 
or rae UE eee 

12 » bash BE 
-?7.42:- 

Solve the equation 2x? + 7x1 =9 
SOLUTION 


2x? +7x-1=0 
“Here a=2,b=7 andc=] 


Re es 
SS 
2a 


x= 272 VC7 = 42-1) = 274 V49F8 74 S57 
PEPE reise re PR cer ge 
4 4 
/ 
-:7.43:- 
Solve the equation x2 - 12x+36=0 
SOLUTION 


X’- 12x +36 =0 
Here a= 1, b=-12 and c= 36 


www.taleem360.com 


Chapter 7 190 Exercise No. 7 


—b+ Vb? —dac 
Paes cece remieas 


2a 
a ee Ve? 40116) _ 12 VT 
21) 2 
21240 _¢ 
2 
+:7.44:- 
Solve the equation 12x? - 13x - 14=0 
SOLUTION 
12x? - 13x-14=0 
Here a= 12,b=-13 ande=-14 
x= 7btyb? ~ ac 
2a 
: —(-13) + (13)? = 412-14) _ 13+ V169F 672 
2(12) 24 
132841 _ 13329 
SN Gh) uaa) 
WERE a Sb hes aa | ae, ae 
24° 24 4 24 Pre Brae 
-17.45:- 
Solve the equation 2x(3x — 5) = 3(7 — 8x) 
SOLUTION 


2x(3x - 5) = 3(7 - 8x) 
6x? - 10x = 21-24x 
6x? -10x +24x-21=0 


6x? +14x-21=0 
Here a= 6, b= 14 andc =-21 


eh —b+ Vb? —4ac 
2a 
s -14+ ¥(14)? - 4(6)(-21) 7144. V196+504 
4 2(6) 12 


eee 
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aR a a a gn 
142 V700 _ -14£10V7 | -7+5V7 
ei 12 oe tewe 
5 -7-5f7 
xe 

6 


-17.46:- 
Solve the equation x’ + 2 = 9x 
SOLUTION 
x? +2= 9x 
x?-9x+2=0 
Here a= 1,b=-9ande=2 
_ —b+¥b?~4uc 
z 2a 
DNF =4Q) _92Ve-R 9415 
= 2(1) : 2 2 
94+V73 9-V73 
xa or xa 


=7.AT:- 
Solve the equation by quadratic formula 2x? + 4x —3 = 0) 
SOLUTION 
Here a=2, b= 4 and c =-3 
abs vb? — ac 
CEASE FT 


= 244 Vi6~4Q)-3) _~ 42/1644 
& 2(2) S 4 
74440-44210 -2+10 
4 4 2 
Here — Solution set is 


[238 20) 
j 


x 


ee ry 


eee 
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»  727.48:- 
Solve the equation by quadratic formula 2x’ + 5x—2=0 


SOLUTION 


Here a= 2, b= 5 ande=~2 


= 5+ f25=4Q)-2)_ 5425416 -52 V4 
z ori 


22) F 4 
Here — Solution set is : 
-5i V4 -5-vial| 
ay Op, Rede 
- ~t7.49:- 
Solve the equation by quadratic formula n (3n— 14) = 25 
SOLUTION 
n(3n ~10) = 25 
3n? ~10n =25 
3n” -10n - 25-0 
Here a= 3, b =-10 and ¢ =-25 
pon bit, Vb? - dac 
‘a 2a 
= (10) 4-107 — 46-25) _ 10+ Vi00F 300 
2(3) 6 
_10+ 400 _10+20 
6 6 
10+20 30 or 10-20 10 5 
poe 5)? X= =-— = - > 
6 6 3 


20 6 
Here Solution set is {5, -5/3} 


-:7.50:- 


Solve the equation by quadratic formula 2x’ -17x+30=0 
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SOLUTION 

2x? 17x + 30=0 

Here a =2,b=-17 ande=30 ; 
t = bivb? —4ac 


2a 


(-17) + ¥(-17 — 4(2)(30) _ 17 <¥289 ~ 240 


(2) 
174449 _17+7 


rane 
Peale wake 
4 4 
Here Solution set is {6, 5/2} 


~:7.51:- 

Solve the equation 3'? + 4.3°-7=0 
SOLUTION 
Beas a 70 
3.3" +44.3% -7=0 

4 


Deis reall 


Put 3*=t 342-720 


Multiply t both sides 
37 +4-7t=0 
3-714 4=0 
307 -3t—4t+4=0 
3t(t~1)- 4(t- 4) =0 
(3t-4\t-)=0 


s. (i) 
Putting value of t in (i) Putting value of t in (ii) 
3-4 sat (ey ae) Se oh 
3 x=0: 


aoe 
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taking In both sides SS. = {0, 0.26] 
xla3=In4—In3 


% In4—In3,_ 1.386 —1.099 


In3 1,099 
OES hls 
1.099 * 
-!7,$2:- 
Solve the equation 2” — 3.2"? + 32 =0 
SOLUTION 


223,08? 649-0 
(os ~3.2%.4+32=0 ‘ 
ox} -12.2* #32=0 


Put 2*=t 
t? -12t+32=0 
1? —8t-4t+32=0 
t(t —8)— 41 -8)=0 
(t—4)(t- 8) =0 
t-4=0 t-8=0 
t= (i) Cy Rear (ii) 
Putting value of t in (i) Putting value of t in (ii) 
2% =4 2*=8 
2% =2? 2% =23 
x= x=3 
§.8. = {2, 3] 
-17.53:- 
Solve the equation 2* +27" —20=0 
‘SOLUTION 


2*+2**°_20=0 
2* +27*,2° -20='0 
2* +64.2°*-20=0 
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Put 2°=t 


24429 =0 
t 


t? +64 -20=0 
tv? -20t+64=0 
t? —16t—41 +64 =0 
t(t -16)— 4(t -16) = 0 
(t-16)(t—4) =0 


Putting value of t in 2*= t 
2'=16 
Diets 
xa 4 
$.S. = (2, 4] 


-:7.54:- 
Solve the equation 3"! — 12.3 + 81=0 
SOLUTION | 
37x-T_ 19.3% 48120 
3°* 37! 12.3 +81=0 
32x 7" 
== -12.3%+81=0 4 
5 8 
xu 7 
- BY 193% 48120 
3 
12 " 
Put 3*=t yi l2tt Bln 0 
Multiply 3’both sides 
t? =36t+243 =0 
t? -27t-9t +243 =0 
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t(t—27)—9(t- 27). =0 
(t—9\(t- 27) =0 


1-9=0 
al eon (i) (ii) 
Putting value of t in 3° = t Putting value of tin 3*= t 
3% a9 P= 27 
38232 3h. 33 
x=2 x=3 
SSS 4203] 
: -17.55:- 
Solve the equation 2x =x-8 
SOLUTION 
2vx=x-8 


Taking the square of both sides 
(2vx)? =(x-87 
4x =x? —16x +64 

=x +4x +16x -64=0 

—x* + 20x -64=0 

x? 20x + 64=0 

Sum of —20 and Product of 1 x 64 = 64 
; x? 16x + 4x +6450 
x(x — 16) — 4(x -16)=0 


(x -16)(x — 4) =0 
x-16=0 or x-4= 
x=16 x=4 
Check 
When x = 16 When x =4 
2Vx =8-x Wx =8-x 
2V1t6 = 16-8 2W4=4-8 
2x4=16-8 2x2=-4 
8=8 : . 44-4 
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Hence Solution of this problem is {16} only. 


-:7.56:- 
Solve the equation V5x+4-V3x+1=1 
SOLUTION 
V5x+4~ 3x41 =) 
V5x44=14+V3x+1 
Taking the square of both sides 
5x44 = (14 V3x41)? 
Sx+d—1+2V3x41 43x41 
5x+4-1-3x-1=2y3x41 
5x-3x+2=2y3x41 
2x+2= 23x41 > x41=VJ3xd1 


‘Taking square of both sides, we 


(x40? =(3K41)? 


x? +2x41=3x41 - 


x? + 2x —3x+1-1-0 
2 
: x —-x=0 
> x(x -1)=0 
x=0 Or x=[=0>x= 1 


Hence Solution set is {0, 1} 


7.57:- 
Find the discriminant of each of the following quadratic 
equations and determine whether the equation has (1) no real 
solution (2) one real solution (3) two real solution 


SOLUTION i, 
Equation Discriminant | Nature of roots 
fn ce " 
(i) b? - ac = (-3)?.- 4(1)(7) No real solution 
Stages =9-28=-19 
(ii) b? —dac =(-12)? -4(914) | Onreal solution = 
9x’ ea sien!) =144-144=0 


ess 
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Equation Discriminant __ Nature of roots 
(iii) b? - 4ac =(5)? —4(2-3) | Two real solution 
2x? +5x-3=0 wy | 

sats me =25+24=49 ie i r 
(iy) b? - 4ac =(4)?— 401-12) Two real solution 
x +4x-12=0 =161 48=64 
(vy) Wega 4ac =(-6)? ~ 4X11) No real solution | 
a = | 
ar ae =3644=-8 as 
(vi) b? ~ 4ac =(4)? - 403-2) | Two real solution 
3x +4x-2=0 = 16+24=40 NG : sh 
(vii) b? - dac = (7)? - 4(15)(-2) Two real solution 

2 De Sk : 
ed er 49+ 120=169 el 
(vil) b? - dacs (4)? — 4(4)(1) One real solution 

2 = 
4x°+4x + 1=0 =16-16=0 


-!7,58:- 


Find the discriminant of eaeh of the following quadratic 
equations and determine whether the equation has (1) two complex 
but no real solution (2) two equal real solution or (3) two unequal 


real solution 


Equation 


SOLUTION 
Discriminant + 


Nature of roots | 


(i) ia, b? — ac =(-3)? — 49) | Two complex but 

x°-3x+9=0 * gccaned'ag s hon real solutions 

(ii) b?- 4a¢={-20)? — 4(4(25) , | Two equal real 

4x" — 20x + 25=0 : 00 -400=0 : solutions, 

(iii) % b? dae 2)? = 4(3)(-1) Two unequai real 
J 3x’ +2x-1=0 re 16 solutions 

(wv) x b? - 4ac = (6)° — 4(1)(-7) | Two unequal real 

x +6x—7=0 =36428=64 solutions 

W) b? —4dac = (3)? — 4(5)(-9) Two unequal real 

5x°+3x-9=0 - =94180=189 peloton 

wi), b? — 4ac =(—-40)? — 4(16,(25) | Two equal real 

16x°+40x+25=0 =1600 ~ 16000 solution 
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SET-—B 5 
-17.1:- 


Find twa consecutive integers whose product is 56 
SOLUTION 
Let The first number = x, then 


The second number = x. + | 
According to given condition 


x(x +1) =56 
x 4x=56 
x +x-56=0 


x? +8x- 7X -56=0 
= x(x +8) -7(x +8)=0 
(x + 8x -—7)=0 

or x-7=0 
x=7 


When 

> x=7 
x+1=-8+1=-7 x+1=74+1=8 

The integers are (7, 8) or (-8, -7) 


-27.2:- 
Find two consecutive integers whose product is 91 such that 
one of the integers is one less than the twiee the other number. © 
SOLUTION 
Let the one number is x, then the other number is 2x ~ | 
Product of two such integers = x(2x ~ 1) 


x(2x-l=91 
2x? -x=91 
2x? -x-91=0 


2x? -14x+13x- 1=0 

2x(x —7)+13(x —7)=0 

(x —7)(2x + 13)=0 
SE 
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x-7=0 or 2xn+13=0 
x=7 2x=-13 
is 
<= 


If One integer ~ 


Second injeger 


-17.3:- 
Find the numbers whose product is 150 such that the one of 
the numbers is one more than four times the other nymbers. 


SOLUTION 
Let The first number = x, then 
The second number = 4x + 1 
x(4x +1) =150 
4x? +x =150 
4x? +x-150=0 
Here a=4,b=1,¢=-150 
axc=4x-150—-600 
4x? +25x-24x-150-0 
x(4x + 25)-6(4x + 25) =0. 
(4x + 25)(x~ 6) =0 
4x+25=0 or x-6=0 
6 


When x=6 
Then 4x + 1 =24 + 1 =25 
Hence the required’ numbers are 6 and 25 
‘ 


-17.4:- 
Find two positive numbers having a sum 23 and a product of 126 
SOLUTION 
Let The one number is x 


Since the sum of two positive number is 23 
Then the second number = 23 — x 
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x(23 - x) =126 
23x -x? =126 
23x - x? - 126 =0 
- x? +23x -126=0 
x? —23x+126<0 
x? -14x —9x +126 =0 
x(x - 14) =x -14)=0 
(x 14x 9)50 


x-14=0 or x-9=0 
x=l4 x29 
=14 =9 
When ai When x 
23-% =9 23-x=14 


Hence required numbers are 14, 9 or 9, 14 


-:7.5:- 
Sum of two numbers is 12 and the sum of their squares is 74. 
Find the numbers. 


SOLUTION 
Let The first number = x, thea 
The second number = 12 —x 
x? +(12-—x)? =74 
x’ +144-24x +x? =74 
2x? 24x +144 = 74 
2x? 24x +144-74=0 
2x? 24x +70 =0 
; x’ -12x+35=0 
x? ~7x-5x+35=0 
x(x -7)-5(x—7) =0 
(X-7)(x-2)=0 
x-7=0 or x-5=0 
xX=7 x=5 
Hence required numbers are 7, 5 or 5, 7 
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=17.6:- 


Fiad two numbers such that their sum is 10 and their 
product is 22. 
SOLUTION 
Let The first number = x, then 


Vhe Second number = 10 —x 
x(10-—x) = 22 

10x - x? = 22 
10x-x’-22=0, 

~x'+10x-22=0 

x? -10x +22 =0 

Using quadratic formula, we get 
=1,b=-10 and c= 22 


Me =(-10)# y(-10)? = 4122) 
(1) 
_10+V100-88 102/12 _10+2V3 
uiicreopiae Hae Tali nape eh 
=5+43 


Hence the réquired numbers are 5+ AG sa 3 


“17,.73- 
Two numbers differ by 7 and have a product of 120, What 
are they? 


SOLUTION 
Let The smaller number be x, then the larger number will be 
om | a 
X(x +7) =120 
x? +7x=120 
x? + 7x -120=0 * 


x? +15x —8x —120=0 
x(x +15) 8(x +15)=0 
(x +15)(x -8)=0 


————$———  — —— 
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x+15=0 ‘ or x 


x=-15 x=8 . 
The numbers are. either 8 and 8 + 7 = 15 or the numbers are 
1S and -15 + 7=-8 


-:7,.82- 
Find three consecutive integers the sum of whose squares is 509. 


SOLUTION 
Let the three consecutive number be x, (x+1). (x+2) 
‘Then 


x2 4 (x41)? +(x +2)? =509 
xt4x? +2xt 1x? +4x+4=509 
3x? + 6x +5= 509 
3x? +6x+5-509=0 
"3x? +6x-504=0 
x? +2x-168=0 3 


F x? +2x-168=0 
Herea=1,b=,2 andc=-168 

x? + 14x-12x-168=0 

x(x +14)-12(x +14)=0 

(x +14)(x- 12) =0 

x+14=0 or .x-12=0 

x=-14 x=12 
The consecutive numbers ate 12, 13, 14 or -12, -13, -14 

Whose sum of squares is 509. 


79: : 
Find the number which added to 22 and 40 gives two 
numbers with a product 1288. 


SOLUTION 


Let the number be x, then 
(x +22) +(x +40) = 1288 


x? + 40x + 22x + 880 = 1288 t 
x? + 62x +880-1288=0 
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x? + 62x-408=0 
x? | 68x-6x-408=0 
x(x + G8) - (x +68) = 0 
(x + 68)(x-6)=0 
Xx+68=0 Of LEGS) 
x= -68 x=6 
The nunrbers is either 6 or -68 as (6+22)(6+40)=28x46=1288 
and (-68+22)(-68+40) = (-46)(-28) — 1288. 


-:7.10:- 
Two positive integers differ by 6, and their product is 667. 
Find the numbers. 
SOLUTION 
Let The smaller number be x, then the larger number will be 
x+6 
x(X +6) = 667 


x? + 6x -467=0 

x? 4 29x — 23x - 667 =0 
x(XK + 29) =23(x + 29) =0 
(x + 29)(x — 23) =0 


x+29=0 or x-23=0 
x=-29 x 323 
Hence required‘numbers are x = 23 an x + 6 = 23 +6 =29 
wT Adie 


A garden contains 90 trees. The number of trees in. eaeh row 
is 3 more than twice the number of rows. Kind the number of rows 
and number of trees per row. 

SOLUTION 

. Let x represent the number of rows. Then 2x + 3 represent 

the number of trees, per row. : 

Total number of trees are equal to the number of rows multiplied 

by the number of trees per row. So 

x(2x +3) = 90 
2x? 43x = 90 


a SSFseeeEee 
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2x? +3x-90=0 

2n? +15x -12x-90 = 0 

n(2n +15) - 6(2x + 15) = 0 

(2x +15)(x 6) =0 
2x+15=0 or x-6=0 
x-6 


The solution -15/2 must be disregarded, so there are 6 rows and 
2x + 3 or 2(6) + 3 = 15 trees per row. . 


= 712:- 

A page for a Sunday Magazine contains 70 square inches of 
type. The height of a page is twice the width. If the margin around 
the type is to be 2 inches uniformly, what are the dimensions of a 
page? 

SOLUTION 
Let x represent the width of a page. Then 2x represent the 
height of a page. So 
Width of the typed material = x — 4 and height of the , 
typed material = 2x — 4 : 
Width of typed-maicrial x Height of typed material = Area of 
typed material Ss 
(x — 4) (2x —4) = 70 
2x? —4x —8x+16=0 
2x? -12x +16-70=0 
2x? -12x -54=0 
x7)- 6x ~27=0 
x wal ie -27=0 
x(x ~9)+3(x-9) =0 
(x —9)(x +3) =0 
x-950 or x+3=0 
x=9 x=-3 

The negative solution has to be disregarded; thus the page is 9 

inches wide and its height is 2(9) = 18 inches. 
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-57.13:- A 
The perimeter of a rectangle is 44 feet and its area is 112 
Square feet. Find the length and width of the rectangle. 


SOLUTION 
Let the width be W feet. Then the length is 22 — W feet. Area of 
rectangle is 


W(22-'W)=112 


—W"+22W-112=0 
W? ~'22W #112 =0 
W?-14W-8W4112=0 : 
WEW —14)-8(W-14)=0- ¥ 
(W-14(W-8) =0 
W-14=0 or W-8=0 
Wel4 W=8 
If width is 8 feet then the length is 22 —8 = 14 feet 


= 7.14:- 
.Find the dimensions of a rectangular field which has an area 
of 240 m? and a perimeter of 64 m. 


SOLUTION 


Let the width be W meters, then the length is (32-W) meters, 
Hence 


W(32-W)= 240m? 
32W-W? = 240 
W? -32W+240-0 
W? -12W-20W +240=0 
WCW - 12)-20(W-12)=0 
(W-12)(W-20) =0 
W-12=0. o wWw-20=0 
W=12 W=20 
If width is 12 m then the length is 20 m. 
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-:7.15:- 
A woman walks 20 km at a certain speed and then 10km at 
3km/h faster. If the total time taken is 12 hrs. find her original 
speed. 


SOLUTION 
Let The original speed by x km/h 
Time for 20 km = Distance _ 20), 
Speed x 
Time for 10 km = Deine SRE hrs 
Speed x+3 
2 
Total time is as = eh eo cate 
ps ie tg 


Multiplying both sides by x(x+3) and simplifying, we get 
10x + 20(x +3) = 12x(x +3) 


10x + 20x + 60 =12x? + 36x 
30x + 60 = 12x? +36x 
,-12x? +30x 36x +60=0 
-12x* —6x+60=0 
12x? +6x-60=0 
2x? +x-10=0 
2x? +5x—-4x-10=0 
x(2x +5)—2(2x +5) =0 
‘2x +5)(x—-2)=0 
2x+5=0 or x-2=0 
x=2 


x= 


2 
Hence original speed Was 2 km/h 
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EXERCISE NO. 8 


SET-A 
-:8.1:- 
Solve for x and y; x + 4y = 14, 3x -2y =7 
SOLUTION 
x+4y=14 ......(1) 


BX G QV Toe (1) 
Eliminate y multiplying eq (II) by 2 and adding 
: xt 4y = 14 
6x - 4y — 14 
7x = 28 
4 See 
Substituting x = 4 in eq (I) we get 
4+ 4y = 14 
4y = 14-4 
4y = 10 
ei 
Deaseate 
Hence x= 4, y=") > 
-:8.2- 
Solve for x and y; 3x + 2y = 18, 5x + 7y = 41 
SOLUTION 
3x+2y=18. (1) 
5x+Ty= 2) 
To eliminate x, multiplying eq.(1) by 5 and eq(2) by 3 and subtracting 
15x + 10y = 90 


oldx £ 2ly = }23 
~ ly =.-33 
y=3 


Substituting y = 3 in-eq (1) 
3x + 2(3) 


3x + 6 = 18 
3x = 18 - 6=12 
x= 
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Hence x = 4. y=3 


-:8.3:- 
Solve for x and y; 2x + 5y = 30, 3x - 2y=7 
SOLUBION 


1) 
(2) 


To eliminate y, multi eq (1) by 2 and eq (2) by Sand adding ' 
Ax = 60 


I5x - l0y = 35 
19x! = 95 
xs 
Substituting x = 5 in eq (1), we get 
‘ 2(5) + Sy = 30 
10 + Sy = 30 
Sy = 30-10 
Sy = 20 
y=4 


Hence x = 5, y=4 


-18.4:- 
Solve for x and y; 3x + 2y = 106, 2x + dy =92 
SOLUTION 
3x + 2y = 106 . (1) 
2x+4y=92 . (2) 
To eliminate x, multiplying eq (1) by 2 and 2 (2) by 3 and subtracting. 
6x +4y = 212 
6x £12y 
- 8y 
ie 
Substituting y = 8 in eq (2) 
2x +.4(8) = 92 
2x + 32 = 92 
2x = 92 - 32=60 


x = 30 
Hence x = 30, y=8 


a ne a ee 


76 
64 
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-38.5:- 
Solve for x and y; x + 2y = 11, 2x +3y=19 
SOLUTION 
x+2y=11 
2x+3y=19 (2) 
To eliminate x, multiplying eq (1) by 2 and subtracting eq (2) from it 
2x + 4y = 22 
~2x £3y <9 
eee 
Substituting y =3 in eq (1), we get 
x - 233) = 11 
x+6= 11 
x= 11-6 
x=5 


Hence x= 5, y=3 


-28.6:- 
Solve for x and y; 2x - 3y =-11, 3x + 5y = 31 
SOLUTION 
2x~3y=-11 .. i) 
3x+ S5y= 31... (2) 
To eliminate y, multiplying eq (1) by 5 and eq 2 by 3 and adding 
10x - 15y =-55 
9x + ISy.= 93 
19x = 38 
X32 
Substituting x = 2 in eq (1), we get 
2(2) - 3y = -11 
4-3y = -11 
By = -11-4 
“15 


te 
< 
r] 


Hence x = 2, y=5 


Solve for x and y; 3x - 2y = 5, 4x+3y=18 
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SOLUTION 
3K = DY = S vasensneots (1) 
4x OVENS no ccscn (2) 
To eliminate y, multiplying eq (1) by 3 and eq (2) by 2 and adding, 
9x - by = 15 
8x + by 
17x = 51 
Frade 
Substituting x = 3 in eq (2) 
4(3) + 3y = 18 


12 + 3y = 18 
3y = 18 - 12 
3y = 6=>>.y = 2 


Hence x =3, y=2 
-28.8:- 
Solve for x and y; 4x + 7y = 11, x - 2y = -16 
SOLUTION 
4x+7y= 11. 
x-2y=-18 .. 
‘fo eliminate x, multiplying eq (2) by 4 and subtracting from eq (1) 
4x+ y= 11 


4k a By = 64 
ISy = 75 
iene 
Substituting y = 5 in eq (2) 
x = 2(5) = -16 
x -10 = -16 
x= -16+ 10 
x= -6 


Hence x= -6, y=5 
-18.9:- 
Solve for x and y; 3x + 5y = 31, 2x + 3y = 19 
SOLUTION 
Seay Sls. rt 
2x+3y=19 
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Multiplying eq(1) by 2 and eq (2) by 3 and subtracting, we get 
6x+ ly = 62 
6x + 9y = 57 
= Has 
y=5 
For x, putting y= = 5 in eq (1), we get 
3x +S5y=31 
3x +25=31 
3x =31-25 
: 3x =6 
x=2 
Hence x = 2,y=5 


-:8.10:- 
Solve for x and y; 2x - y = -5, x + 3y = 29 
SOLUTION 
2x-y=-5. (1) 
x + Sy 29. pa} 
To eliminate y, multiplying eq (1) by 3 and adding 
6x - 3y = -15 
x + By 
Tx 


Substituting x = 2 in eq (2) 
2+ 3y =129 
3y = 29-2 
3y = 27 
y = 9: 
Hence x = 2, y =9 


-:8.11:- 
Solve for x and y; 5x + 7y = 11,2x- 4y = -16 
SOLUTION 
Sx+7y= 11 (1) 
2x -4y =-16 (2) 
To eliminate y, multiplying eq (1) by 4 and eq (2) by 7 and adding 
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20x + 28y = 44 
14x = 28 y =-112 


34x = -68 
RF -2 
Substituting x = -2 in eq (1), we get 
5(-2) + Ty= 11 
-10 +: 7y = 11 
Ty, = 11 + 10 
Ty = 21 
xe 3 
Hence x =-2,-y=3 
-28.12:- 
Solve for x and y;x+y=6,x+y=9 
SOLUTION 
x+y=6 
xty=9 


There is no common solution for the equations. The equations are 
inconsistent 


-18.13:- 
Solve for x amd y; 2(x-4) = 3(y-3), y - 2x =-13 
SOLUTION 
2(x - 4) = 3(y - 3). 
y-2x =-13 
First, we simplify the eq (1) as below. 
2x - 8 = 3y -9 
2x - 3y = -9+8 
2x - 3y = -1 
Now the equations are 
2x -3y=-1 
-2x + y=-13 
To eliminate x, adding eq (1) and eq (2) 
-2y=-14 
y27 
Substitute y =7 in eq (2), we get 


OD 


> 


(2 
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-2x +7 =,-13 
-2x = -13'-7 
+2x = -20 
x= 10 
Hence x = 10, y=7 
-:8.14:- 
Solve for x and y; 3x - 2(y+3) = 2, 2(x-3) +. 4.=3y-5 
SOLUTION 


3x = 2(y + 3) = 2 
2(x-3) +4 = 3y -5 


First we set the equations as 
3x - 2y -6 = 2 


3x-2y=2+6 
3x -2y=8 


and 
2x -6 +4 = 3y-5 
2x - By = 
2x - By 
Hence equations are 
3x-2y= 8 - 
2x - 3y =-3 ; 
To eliminate x, multiply eq(1) by 2 and eq (2) by 3 and subtracting. 
6x - 4y = 16 
— 6x + 9y ~? 
Sy = 25 
y= 5 
Substituting y = 5 in eq (1) 
3x - 2(5) = 8 
3x- 10 =8 
3x = 8+ 10 
3x = 18 
x= 6 


Wo 

ee 

oh 
fe 
a 
b 


Hence x = 6, y=5 
ee EES SN eT ee en ne Cea DS 
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-:8.15:- 
Solve for x and y; 2x - 3y = 7, 9x + 3y = 15 
SOLUTION 
IX = BY =D sreccseseee a) 
9x + 3y = 
To eliminate y. adding eq (1) and eq (2) 
I1x=22 
xag 
Substituting x = 2 in eq (1) 
2(2) - 3y 
4-3y=7 


WW 
x 


Hence x = 2,y =-1 


-:8.16:- 
Solve for x and y; 4x + 2y = 5, 5x - 3y = -2 
SOLUTION > 
4x+2y= 5 
5x -3y 
To eliminate y, multiplying eq (1) by 3 and eq (2) by 2 and adding. 
12x'+ 6y = 15 
10x - 6y = -4 
22x = 11 


ae! 
Beg 


Substituting x = 1/2 in eq (1) 
4(4) +2y =5 
Bi hr se 3 
2y=5-2 
2y 


a 


Bony = 5 


u 


Hence x = 1/2, y = 3/2 
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-:8.17:- 
Solve for x and y; 4x - 3y = 1, 3x +4y = -18 
SOLUTION 
4x-3y=1 
3n + dy =-18. 
To eliminate y, multiply ing eq (1) by 4 and eq . by 3 and adding. 
16x - 12y = 4 
-54 


‘ 


Substituting x = -2 in eq (2). 
3(-2) + 4y = -18 


4 +4y = -18 

- ay = -18 + 6 
4y = - 12 
y= -3 


Hence x = -2, y= -3 


-:8.18:- 
Solve for x and y; 2x+y=1,y=5-x 
SOLUTION 
ax+y 

y=5-x 


OR 
dx+y=1 
+y=5 
To eliminate y, subtracting the eq (2) from eq (1) 
DRY teat 
xy = 5 


Substituting x = -4 in eq Q) 4 
Yr > - G4) 
y=5+4 
y=9 
Hence x = -4, y =9 
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-28.19:- 
Solve for x and y3 7x — 6y = 20, 3x - 2y -80 
SOLUTION 
Tx = OY = 20 wees) 
3x=2y = 8 (2) 
To eliminate y, multiplying eq (1) by 2 and eq(2) by 6 and subtracting 
14x - 12y = 40 
~ 18x 5 12y =a8 


x= 2 


For y, putting x = 2 in eq (1), we get 
< 7(2) + 6y =20 
14-6y =20 
~6y = 20-14 
-6y =6 


Hence x = 2, y=-1 


-:8.20:- 
Solve for x and y; 3x + 2y = 44, 2x + 4y = 56 
SOLUTION 
3x +2y = 44 ) 
2x + 4y= 56 ) 
Multiplying equation (1) by 2, so that the co-efficient of y in 


first equation is the same as that of in the second equation i.e, by 
subtracting 


x=8 
for y, substitute x = 8 in equation (1) or (2), we get 
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3(8) + 2y = 44 
2y =44-24 
2y =20>y=10 
Hence the required values are x = 8 and y = 10 


Let first multiply each equation by an appropriate constant to 
obtain integral co-efficient. 

Multiplying equation (1) both side by 6 and equation (2) both 
side by 4, we get 


Se Sy 
be 
Multiplying both sides by 6 
3x +4y =-24 
x_3Y 9 
4 2 
Multiplying both sides by 4 
x-6y=80 
Now we can proceed as follows: 
3x + 4y =-24 wen (3) 
X Gy =BO  rersceeseeraes (4) . 
Multiplying equation (4) by -3 and adding equation (3) to it, we 
get 
3x + 4y =-24 
—3x + 18y =-240 
22y =-264 
=-12 


For x, substitute y =—12 in equation (4), we get 


ee 
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x 6(--12)=80 
x+72=80 
x=80-72>x=8 
Hence the required set is x = 8 and y =—12 
Check: 
Se 7 and 
PSOE 
8 2-12)_ |, 8 
2 3 a 
4-8=-4 
-4=-1 
Skee 
Solve for x and y; ; 
SOLUTION 
% 2y 
wma tere eto | 
4°63 @ 
oy 
Sti=7 ma (es 
rae (2) 


Exercise No. 8 


20=20 


Let first multiply each equation by an appropriate constant to 


obtain integral co-efficient. 


Multiplying equation (1) by 12 and equation (2) by 3. 


ox 


x+y=2] 


By =-36 


Again multiplying equation (4) by 8 and adding, we get 


3x -8y =-36 


8x + 8y =168 


For y, putting x = 


11x =132 
x=12 


12 in equation (4), we get 


12+y=21 


Hence the required solution is x = 12 and y =9 


y=21-12=9 
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-:8.23:- 


SOLUTION 


Mak 
a cae 
Viel 

4 
Sr ae 


alex wle 


Let first multiply each equation by an appropriate constant to 
obtain integral co-efficient. 


Multiplying equation (1) by 12 and equation (2) by 26, we get 


6x Ay ST skeccies @) 
5x + 4y =10.............(4) 
By adding equation (3) and equation (4), we get 
6x —4y =13 
5x +4y=10 
lix=13 
13 


x= 
Il 
For y, putting x = 13/11 in equation (4). we get 


13 
5) — |+4y=10 
et 
65 
%  4y=10 
i 


Ces, (pe ed 2) 
i 11 


ey Be 
ey =. 44 


Hence the required solution is x = 13/11, and y = 45/44 


—_— eee 
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-:8.24:- 
Solve for x and y; * -7 =-l, 4xn+y-2 
SOLUTION 
SK 2ye7 
ia ropes qd) 
BR SED Aan 3 -(2) 


Let first multiply each equation by an appropriate constant to 
obtain integral co-efficient. 


Multiplying equation (1) by 14 and equation (2) by 4 and adding 


21x-4y=14 
16x +4y =8 
37x =- 
6 
x= 
37 
For y, putting x = -6/37 in equation (4), we get 
-6 
4 —|+y=2 
ea f 
24 
-=+y=2 
ap 
24 74+24 98 
y=2+—= =— 
37 37 37 


Hence the required solution is x = -6/37, and y = 98/37 


-18.25:- 
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” Let first multiply each equation by an appropriate constant to 
obtain integral co-efficient 


Multiplying equation (1) by 10 and equation (2) by 15 and 
adding 


13 -11+13_ 2 
y=-1¢—25—— == 


Hence the required solution is x = 13/22, and y = 2/11 


-18.26:- 
Solve for x and y; 
SOLUTION 

Lape ae rere) 
xy 

palace Se) 
Sopegoee® 


It is not a system of linear equations but can be transferred into a 
linear system by changing variables. Let we substitute u = a and v= af x 
5 x 
the above system becomes: 


But 2V.52 ..2.200:0..--(3) 


1 
2u-3v=— woel(4 
u Wt, (4) 


The new system can be solved simultaneously as: 


Multiplying equation (3) by 3 and equation (4) by 2, adding 
them, we get 
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Pe S21 AER Ee nano Coe SR a A Os 


3 t\tav-23 420-2 
2 2 


‘ Bier en 
Oy ae 4 
Since jen and v=—, we have 
x 
ENE ly La 
KZ 
-18.27:- 
Solve for xand y;=-7- >, wee aah 
y 0x y 20 
SOLUTION 
os 
ei csserenees (IL 
x y 10 @ 
Sik 
eee (2 
Sy ae @ 


It is not a system of linear equations but can be transferred into a 


linear system by changing variables. Let we substitute u att and v= hy 
x y 
the above system becomes: 
4l 


Su + 4v s——— 4) 
Uta aoa (4) 


The new system can be solved simultaneously as: 
ee EeeeeeeSFSFSFSFSeeee 
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Multiplying equation (3) by 4 and equation (4) by 7, adding 
them, we get a 


tie aeve 2 
5 
35u+28y 220" 
20 
43u = 18 _ 287 _ 22-287 
Sic. 20 20 
Ahi 
20 4 


Hence solution set is x = -4 and y =-5 
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SET—B 
i -:8.1:- 
The price of 2 balls and 3 bats is Rs. 200 and the price of 5 
balls and 4 bats is Rs. 290. Find the price of the ball and the price of 
the bat respectively. 


SOLUTION 


Let the price ofa ball = Rs. x and 

‘The price of a bat ~ Rs. y, then 

2x +3y =200 . 

“ 5x + 4y = 290 

Multiplying equation (1) by 4 and equation (2) by 3 and 
subtracting it, we get 


8x + 12y-=800 


x=10 
For y, putting x = 10 in eq (1), we get 
2(10) + 3y = 200 
20 +3y = 200 
3y = 200-20 
3y =180 
y=60 
Hence The price of ball = Rs. 10 and 
The price of bat= Rs. 60 


-:8.2:- 
The difference of two numbers is 4. Twice the first number 
plus three times the second equals 28. Find the two number. 


SOLUTION 

Let the larger number = x and 

The smaller number = y, then 
x -y=4 

2x +3y=28 .. 
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Multiplying equation (1) by 3 and adding equation (2) to it. we 
get $ ‘ 
3x-3y=12 
2y 43y =28 
5x=40 
x=8 
For y, putting x = 8 in eq (1). we get 
8-y=4 
y=4-8 
yas 
y=4 
Hence The larger number = x = 8 and 
The smaller number = y = 4 


-18.3:- ‘ 
There are two numbers such that the sum of the ‘first and 
three times the second is 53, while the difference between 4 timies the 
first and twice the second is 2. Find the numbers. 


SOLUTION 


Let the numbers are x and y 
x+3y=53 . 
4x-2y= 2. 
To eliminate x, multiplying eq (1) by 4 and subtracting eq (2) from it 
4x + 12y = 212 
ok 5 2y =2 
I4y = 210 
yr ts 
Substituting y = 15 in eq (1). 
x + 3(15) = 53 
x + 45 = 53 
x = 53-45 
x=8 
Hence the two numbers are x = 8, y= 15 


1) 
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-:8.4:- , 

If the numerator of a certain fraction is increased by 5 and 
the denominator is decreased by 1, the resulting fraction is 8/3. 
However, if the numerator of the original fraction is doubled and 
the denominator is increased by 7, the resulting fraction is 6/11. 
Find the original fraction. ‘ 
SOLUTION 
Let the numerator = x and 
The denominator = y, then 


‘The fraction = ~ 
vi 


According to conditions, we have the following fractions: 


From (A), by cross multiplication 
3(x + 5) =8(y —1) 


3x+15=8y-8 
3x — By =-8-15 
3x -8y =-23 
From fraction (B) by cross multiplication 
22x =6y +42 


22x -6y = 42 
Ix ~3y =21 
Now 


To eliminate x multiplying equation (1) by 11, and multiplying 
equation (2) by 3, subtracting it, we get 
33x —88y = -253 
333% gy =63 
~19y =-316 
y=4 


er 


www.taleem360.com 


Chapter8 — 229 Exercise No. 8 
For x, putting y=4 in equation (1) _ 
3x —32 = -23 
3x =-23+32 
3x=9 
x=3 
Hence fraction is 3/4 


-18.5:- , 
Sadaf bought 3 packages of slanti and 4 bags of potato chips 
for Rs. 125. Later she bought 2 more package of slanti and 5 bags of 
potato chips for Rs. 130, Find the price of a package of slanti and 


one bag of potato chips. 
SOLUTION 
Let the price of package of Slanti = Rs. x and 
The price of bag of potato chips = Rs. y, then 
3x+4y=125 od 
2x + Sy = 130 
To eliminate x, multiplying equation (1) by 2 and equation (2) 
by 3, subtracting, we get _ é 
* 6x + By =250 
6x 415y = 390 


For x, putting y = 20 in eq (1), we get 
3x + 4(20)=125 
3x +80=125 
3x =125-80 
3x =45 
x=l5 
Hence The price of Package of Slanti = x = Rs. 15 and 
The price of Bag of Chips = y = Rs. 20 


-18.6:- 


Find the cost of a ruler and a pen if 3 rulers and 10 pens cost 
Rs. 260, and 2 rules and five pens cost Rs. 135. 
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— Se EXereise Nas8. 
: SOLUTION 


Let the cost of a Ruler = Rs. x and 
The cost of a Pen = Rs. y, then 
3x + Hy = 260 
2x+ Sy = 135 4 
To eliminate x, multiplying equation (1) by 2 and subtracting, 


we get 
3x + 10y = 260 
4x ¢10y =270 
-x=-10 
x=10 
For y, putting x = 10 in eq (1), we get 
3(10) + 10y ='260 
30+ 10y = 260 
10y = 260 —30 
10y = 230 
Jy=23 


Hence The price of Ruler = x = Rs. 10 and 
The price of Pen = y = Rs. 23 


-:8,7:- 
‘The cost of tables and 8 chairs is Rs. 4350 and the cost of 2 
tables and 5 chiairs is Rs. 2800. Find the cost of one table and one 


chair, 
SOLUTION 
Let the price of Table = Rs. x and 
The price of Chair = Rs. y, then 
3x + By = 4350 ooeeesee (1) 
2x + Sy = 2800 veescseed (2) 
To eliminate x, multiplying equation (1) by 2 and equation (2) 
by 3, subtracting, we get 
6x + 16y = 8700 
6x £15y =8400 
y=300 
f 


www.taleem360.com 


For x. putting y = 300 in eq (1), we get 
3x =8(300) = 4350 
3x + 2400 = 14350 
3x = 4350-2400 
3x =1950 
x =650 
Hence The price of a Table = x = Rs. 650 
The price of a Chair = y = Rs. 300 


-:8.8:- 

The boys in a certain district collected Rs. 30720 from their 
annual blanket sale. If there were 80 boys in all, each boy scout 
collected Rs. 240, and each campfire boy collected Rs. 480, how 
many boys in each organization sold blankets? 

SOLUTION 

Let the number of Boy Scout = x and 

The number of Campfire Boy =. Y 
So 

x+y=80 
Amount of Boy Scouts + Amount of Campfire Boy = Total Amount 
240x + 480y = 30720 
Hence we have two equations as follows: 
Ry BO  ess esc (1) 
240x + 480y = 30720. ..........1 (2) 
To eliminate y, multiplying equation (1) by 480 and, subtracting, 
we get 
480x + 480y = 38400 
~ 240x + 480y =30720 
240y = 7680 
x=32 

For y, putting x = 32 in eq (1), we get 

32+y=80 
y =80-32 
y=48 


a 
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Hence The number of Boy Scout = x = 32 and 
The number of campfire Boy = y=48 


-:8.9:- 

Six bags of cement and two bags of sand weight 23 kg and 
four bags of cement and three bags-of sand weight 17 kg. Find the 
weight of a bag of cement and a bag of sand. 

SOLUTION 
Let x = The weight of cement bag 

y = The weight of sand bag 

Thus 
6x + 2y = 23 . -() 
4x +3y=17. 1) 

To eliminate y, multiplying eq (1) by 4 and eq (2) by 6 and 

subtracting 


24x + By = 92 
24x $18y = 102 
-10y = -10 

ysl 


For x, putting y = | in eq (1), we get 
6x +2(1) =23 


6x +2=23 
6x =23-2=2] 
X=3:5: 
Hence Weight of cement bag = 3.5 kg 
Weight of sand bag = 1 kg 


-:8.10:- 
Jack and Jill’s ages add up to 30 years. In 12 years time Jack 
will be twice as old as Jill is now. How old are Jack and Jill now? 


SOLUTION 
Let x= The age of Jack and 
y= The age of Jill. 
Thus x+y=30 


After 12 years, the Jack will be 2x, if Jill’s age will be y. The 
sum of ages of Jack and Jill after 12 years wiil be 54. Thus 


2x+y=54 
a 
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Again we write equations as: 


x +y'= 30). 
axty-54 +> (2) 
To climinate y, subtracting eq (2) from eq (1), we get 
x =-24 
x= 24 
For y, putting x = 24 in eq (1), we get 
24+y=30 
y =30-24 
y=6 


Hence Now Jack’s age = 24 years and 
Jill’s age = 6 years 


-:8.11:- 

The age of a man 10 years hence was 4 times the age of his 
son. Father’s age after 10 years will be twice the age of the son. Find 
their present ages. 

SOLUTION 
Let x = The present age of Father and 

y = The present age of Son 
Thus 10 years before the age of Father =x - 10 

10 years before the age of Son=y — 10 

After 10 years the age of Father =x + 10 

After 10 years the age of Son = y + 10 
Now According to given conditions 

x-10=4(y-—10) (Before10 years) 


x-10=4y—40 
x-4y =-40 +10 
x-4y=-30 
and j 
(x+10)=2(y +10) (After 10 years) 
x+10=20-10 
x-2y=10 
Thus 
x—4y=-30.. 


x-2y=10 


anne 


www.taleem360.com 


Chapter 8 234 Exercise No. 8 


For y. subtracting equation (2) from equation (1), we get 
x—4Ay =-30 


y=20 
For x. putting y = 20 in eq (2), we get 
x 2(20)=10 
x-40=10 
x=10+40=50 
Hence The present age of Father = 50 years and 
The present age of Son = 20 years 


-:8,12:- 

The age of a man 5 years ago was seven times the age of his 
son. The ratio of their ages after 5 years will be 3:1. Find their 
present ages. 

SOLUTION 
Let x = The present age of Father and 
y = The present age of Son 

5 years ago 

Father’s age = x — 5 and Son’s age=y- 5 

5 years after 

Father age = x + 5 and Son’s age = y + 5 
According to given conditions 
(x-5)=7(y~5) (Syearsago) 

x-5=7y-35 
x-—Ty =-354+5 
x-7y =-30 
and 
(x+5)=3(y +5) (After 5 years) 
x+5=3y+I15 
x-3y=15-5 
x—3y=10 
x-Sy =-30 
x-3y=10 


Thus 
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To eliminate x, subtracting equation (2) from equation (1). we 
gel 
x-Ty =-30 
x apy =10 
-4y =-40 
y=10 
For x, putting y = 10 in eq (2), we get 
x —3(10)=10 
x-30=10 2 
x=10+30-=40 
Hence The present age of Father = x = 40 years and 
The present age of Son = y = 10 years 


; : ' =38.13:- 

A library is buying a total of 100 books for Rs. 8460. Some of 
the books cost Rs. 65 each, and the remainder cost Rs. 100 per book. 
How may books of each price are they buying? 

SOLUTION 
Let x =No of Books of Rs. 65 Cost 

y = No of Books of Rs. 100 Cost 

xt+y=100 

Total Cost of x Books @ Rs. 65 = 65x and 

Total Cost of y Books @ Rs. 100 = 100y 
Total Cost of x Books + Total Cost of y Book = Total Cost of Books 

65x +100y = Rs. 8460 
Thus we have, 


4 5y 100) TH crtsorate () 
65x + 100y =8460 ......eeeeoeee(2) 
For y, multiplying equation (1) by 65 and subtracting equation 
(2) from it. 


65x + 65y = 6500 
w= 65x 4 100y = 8460 
~35y =—1960 
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For x, putting y = 65 in eq (1), we get 


_ x+56=100 
x=100 56 
x=44 


Hence No of Books @ Rs. 65 = 44 Books and 
No of Books @ Rs. 100 = 56 Books 


-78.14:- 

If a bird flies 40 km/hr with the wind, but only 10 km/hr 
against the wind, what is the rate of bird in still air? What is the 
rate of wind? 
; SOLUTION 
Let x = Rate of Bird and 

y = Rate of Wind 

Rate of Bird + Rate of Wind = Rate with the Wind 

Rate of Bird — Rate of Wind = Rate against the Wind 

x+y=40 
x-y=10 

Adding equation (1) and (2), we get 

x+y=40 
x-y=10 
2x=50 
x=25 

For y, putting x = 25 in eq (1), we get 

25+y=40 
y=40-25 
; y=15 
Hence’ Rate of Bird = x = 25 km/h and 
Rate of Wind = y = 15 km/h 


~:8,15:- 
If an airplane can travel 370 km/hr with the wind, but only 
320 km/hr against the wind, what is the plane’s speed is still air? 
SOLUTION 
Let x = Rate of Airplane 
y = Rate of Wind 


Sa eeeeeeeenenemmeeene ee 
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Rate of Airplane + Rate of Wind = Rate with the Wind 
Rate of Airplane — Rate of Wind = Rate against the Wind 
xX+Y=370) «.,. see) 
x-y=320 (2) 
Adding equation (1) and equation (2), we get 
x ty=370 
x —y=320 
2x = 690 
x =345 mph 
Hence The Airplane’s speed in still air = x = 345 mph 


-:8.16:- 
The price of daily newspaper “JANG” on Sunday difference 
from its price on the other week days. A family paid Rs. 248 for 30 
days newspaper including four Sundays. Next month, 30 days 
newspaper, including five Sundays cost Rs. 250. Find the price of the 
newspaper on Sundays and its prices on other week days? 
SOLUTION 
Let x = Price of Newspaper on Sunday 
y = Price of Newspaper on the other day 
Thus, According to given condition 
4x + 26y=248 WW... (1) 
5x + 25y =250 
To eliminate x, multiplying equation (1) by 5 and equation (2) 
by 4, subtracting 
' 


20x +130y = 1240 
20x +100y = 1000 
30y= 240 
vee 
For x, putting y = 8 in eq (1), we get 
4x + 26(8) = 248 
4x + 208 =248 
4x = 248 — 208 
r x=10 
Hence Price of Sunday Newspaper = x = Rs. 10 and 
Price of other days Newspaper = y = Rs. 8 
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~:8.17:- 

A bus hire firm uses large coaches which take 40 people and 
small coaches which take 25 people each. If 31 coaches are to be 
used, how many large coaches and how many small coaches will be 
needed to carry 1000 people. 

SOLUTION 
Let x = The number of large coaches 
Y = The number of small coaches 
Thus : 
x + y=31.. () 
40x + 25y = 1000 ........., (2) 
To eliminate y, multiplying eq (1) by 25 and subtracting eq (2) from it. 
We get 


25x + 25y = 775 


40x ¢ 25y =.1000 
-l5y = -225 
x= 15 ‘ 
For y, putting x = 15 in eq (1), we get 
ISty=31 
y=31-15=16 
y=16 


Hence No. of large coaches = x = 15 
No. of small coaches = y = 16 


-18.18:- 

Hassan invested a total of Rs. 2000, part at 10% and the 
remainder at 11%. His income from the two investments is Rs. 212. 
How much did Hassan invest at each rate? 

SOLUTION 
Let x = Represents the amount invested at 10% and 
y = Represents the amount invested at 11%, then 
XY = 2000 rrerereene(1) 
O.10x+0.11¥= 212 reccseeee (2) 

Multiplying equation (1) by —1land equation (2) by 100, and 

adding them, we get 
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Tax Tlyy = 22000 
10x +1 1y = 21200 
~» = -800 
» = 800 
For». putting s ~ 800 in eq (1). we get 
800+ y¥ = 2000 
y = 2000-800 
y=1200 
Hence Investment at 11% = x= Rs. 800 and 
Investment at | 1% = Rs. 1200 


-18.19:- 

A man drives \ hours at 50 km per hour, and y hours at 60 — 
km per hour. He drives for a total 6 hours.. For how long does he 
drive at each speed if he drives 330 kms? 

SOLUTION 
Here Total Time = 6 hours 

Total Distance | ravelled = 330 kms 

Distance covered by 50 km/h ='lime x Rate = 50x 

Distance covered by 60 km/h = Time x Rate = 60y 
According to given conditions, we have 

x+y=6 © (Total Time) —.....c0s.0/(1) 
50x + 60y = 330 (Total Distance... Q) 

‘Multiplying equation (1) by —50 and adding equation (2) to it, 

we get 


~50x ~50y = -300 
50x + 60y = 330 
10y =30 
y=3 


For'x, putting y = 3 in eq (1), we get 


x=6-3 


x=3 
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Hence Time for 50 km/h speed 3 hrs and 


lime for 60 kin/h speed Sy = 3 irs: 


od 
-:8.20:- 
A hotel rents double rooms at Rs. 150 per day and single 
rooms at Rs. 100 per day. If a total of 50 rooms were rented oae 
days for Rs. 6750, how many rooms of each kind were rented” 


SOLUTION 
Let \ = Number of Rooms Double rented 
Y = Number of Rooms Single rented 
Thus 
S*y = 50 
150x + 100y = 675 


(1) 
) 


To eliminate y, multiplying equation (1) by -100 and adding 
equation (2) to it, we get 


‘00x ~100y = S000 
150x + 100y = 6750 
50x =1750 
x=35 
For y, putting x = 35 in eq (1), we get 
35+y=50' 
y =50-30 
y=J5 
Hence No of Rooms Double rented = x= 35 and 
No of Rooms Single rented = y = |5 


-18.21:- 

A 10% salt solution is to be mixed with a 20% salt solution 
to produce 20 gallons of 17.5% salt solution. How many gallons of 
-the 10% solution and how many gallons of the 20% solution will be 
needed? 


SOLUTION 


Let = The number of Gallons of the 10% salt solution, and 
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y = The number of Gallon’s of the 20% salt solution 
The total amount is 
ey = 20:Gallon ci... (1) 
and 
10% + 20%y = 17.5% (20) 
0.10 + 0.20y =0.1 75 (20) 
OL}OX + 01209 = 3,559.45 Siscerol(2) 
To eliminate y, multiplying equation (1) by -20 and equation (2) 
by 100 and adding to it, we get 
— 20x -20y = -400 


For y, putting x = 5 in eq (1), we get 


S+y=20 
y=20-5 
y=h5 
Hence The number of Gallons of 10% salt = x = 5 gallons and 


The number of Gallons of 20% salt = y = 15 


-:8.22:- 

One solution contains 50% alcohol and another solution 
contains 80% alcohol. how many liters of each solution should be 
mixed to make 21 liters of 70% solution. : 

SOLUTION 
Let x = The number of Liters of 50% Alcohol, and 
y = The number of Liters of 80% Alcohol 
Then 
SD IE HRTS dors cnetiee (1) 
According to given conditions, we have 
0.50x + 0.80y = 0.70 (21) 
0.50x + 0.80y =14.7 cece (2) 
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To eliminate y. multiply ing equation (1) by 80 and equation (2) 
by 100 and adding to it, we get : 2 


— 80x -80y - - 1680 
50x + 80y = 1470.” 
-30x =-210 
x = 7 liters 
For y. putting x =7 in eq (1). we get 
Try=2 
ys2-7 


y= 14 liters cE 
Hence The No of Liters of 56% Alcohol =x = 7 Liters and 
The‘no of Liters of 80% Alcohol = y= 14 Lifers 


Chapter 9 "243 Exercise No. 9 
rr gee ce ee OIE 


EXERCISE NO. 9 
-29.12- 
Convert the following number from base ten to base two. 64 
SOLUTION 
64 Reminder 
Ree teat 


1 


(1000000), 


-:9.2:- 
Convert the following number from_base ten to base two, 125 
SOLUTION 
25125 Reminder 
2 hice Ie ae ! 
2 0 
eo I 
| 
! 
1 ‘i | 
(1111101)> 
:9,3:- 
Convert the following number from base ten to base two. 586 
SOLUTION 
Reminder 
Gray 
1 
0 
2: | 36 1 
== al 20 
Pre 0 
Tea Petia 
Ne 20 
TES Ke 0 (1001001010); 
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-29.4:- 


Convert the following number from base ten to base two. 
445 


SOLUTION 
445 | Reminder 


(110111101), 


-29.6:- 
Convert the following number from base ten to base two, 
1551 
SOLUTION 
2'| 1551 Reminder 


(11000001111), 


www.taleem360.com 


Chapter 9 245 Exercise No. 9 
pb ALN TORS A Es EAB? OS i ME ier S18 eA a 
-:9.7;- 


Convert the following number from base ten to base two. 
808 
SOLUTION 
2 | 808 Reminder 
ae ead bee 
Oe 0 
[iol 


ey te) 


| 


wie 


6 
3 oohreost} 
1 
1 


tw] 


(1100101000), 


-:9.8:- z 
Convert the following number from base ten to base two. 
2525 


SOLUTION 
2 | 2525 | Reminde 


Seer NS Sos 2 


' 
hd 
Ro} 


1 
0 
1 
| 
weit 
0 
1 
1 
1 
0 


tre]rofrmoprs 


(100111011101), 
SE ERE RE OE EES EO et A EE RB ONY 
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=:9,9:- 
Convert the following number from base two to base ten. 
10101 
SOLUTION 
we (10101), 
a2 


2 3 2 Diao 
bis [ser Spend 0 lis | 
OR 
(716 re 4 a ae 
ak: 0 (OES) ELS | 
(LOLOL): = (1X16) + (ON8) + (1X4) © (0x2) ~ (1x1) 
=1640+4-0+1=16-41-21 
-29.10:- 
Convert the following number from base two to base ten, 
. (11111); 
SOLUTION 
(UHL), 
3 3 Aes oY 7 
1 ! | 1 i 
OR_ 3 bat 
16 CE Pee Besant 
ia) hata ( | 
CLELEN)» = (1X16) + (1x8) + (1x4) + (1x2) + (1X1) 
=16+8+4+2+1=31 
-:9.11:- ; 
Convert the following number from base two to base ten. 
(100000), 
SOLUTION 
(100000), 
es: a 2 ar ge a 
I | 4 0 - 0 0 
OR 
32), Ce ae 1 
1 i. Ceo OL 6 0 
: 100000), = (1x32) = (0x16) + (0x8) + (Ox4) + (Ox2) + (Ox1) 


=32+0+040+0+0=32 


www.taleem360.com 


Chapter 9 247 Exercise No..9 


-?9.12:- 
Convert the following number from base two to base ten. 
(101001) 
SOLUTION 
(011001)> 


ar 2 Dy CUES ci pee |e ipeedmepel (peu 
ES cer a ae a (ie cee ees 
OR ~ Meera Sait 
ot 2. | ao ieee oon SI 
1 0 i PR — Oe I | 
(1ON1O01)s = (1x64) #(0N32) (1816) +C1N8)+(Ond ) (082) C181) 
=64+04 16° 810+0+1 . 
=64 116481 1=89 
-19.13:- 
Convert the following number from basz two to base ten. . 
(11100111); 
SOLUTION 
(11100111)s 
DTalare ens eee Py a oS 2! 2? 
yin 1 0 Cala Ee SE 
OR i 
128 | 64 32 eo eae 4 2 I 
1 I 1 0 0 1 1 j 


C1I1OOL11)2 = (1x128) + (1x64) + (1x32) + (0X16) ~ (0x8) + (1x4) 
4i(1x2) + (1x1) 

128 + 64+ 32+0+0+4+2+1 
128+64+32+4+2+1=231 


i 


} 


-:9.14:- 

Convert the following number from base two to base ten. 
(1001001001); 
SOLUTION 

(1001001001 )> 


2 5 
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lee Gai eal n6 a 8 ake 4c [ote 
ea) ee eines a OuLiNO i ee ee 
(1001001001), = (1x512)=(0x256)+(0%128)+(1x6-4)~(ON32)4 0816) 
+(1\8)~(0N4)+(OX2)+(181) 
=512+0-0464+0+0-8+0-041 
= 512 +64 + 8+1=585 


-:9,15:- 
Convert the following number from base two to base ten. 
(111111000), 


SOLUTION 
af 111111000) 


8 ry 1 7 > a ae 
| | ] | 0 0 0 


OR 
[256 | 128 | 64 _ 16 [| 8 : 4 2 i 

| ssl] I ee eed a 
(111114000), Cash aia EE 


+(0x2) (Ox1) 
= 256 + 128+ 644321 16+8+0+0+0 
=256 +128 + 64 + 32+16+8 = 504 


Adding in base two check by converting to base ten. 


-:9,16:- -29.17:- 
1011 1101 
1011 1101 

110000 11000 

-:9.18:- a -:9,19;- 

to19 i014 
10111 

ue 101101 


110001 10010111 
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-:9,20:- -:9.21:- 
111 11011 
sua 11100 
Wh 1011 
10/101 1001110 
-:9,22:- -:9,23:- 
Tid 1110001 
11/0101 1011101 
101011 1001101 
1110100 1101010 
111010011 110000101 
-:9.24:- -:9,25:- 
TIO} L101 1011010 
10111011 - 100101 
11100111 110101 
10111011 
1100171010 
-:9.26:- -:9.27:- 
1101011 110000 
- 111101 - 11011 
101110 10101 
-:9.28:- -:9.29:- 
VILA 11011011 
- Ud - 101011 
10000000 10110000 
~:9.30:- -:9,.31:- 
111011011 101 
- 101010000 inet 
10001011 101 
101x 
1O1xx A 
100011 
Q 
® 
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Se 00 Exertize'No! 9. 


-!9,.32:- 
1011 

111 

1011 
1O11x 

101 xx 


1001101 


-9.34:- 
110111 
10101 
Wont 
000000x 
110111 xx 
(00000xxx 
HOLL IXxxx 


, 10010000011 


—$ 


-:9.36:- 
Wtton 
HOM 
W011 
H1H011x 
0000000xx 
HLL Ixxx 
I1101 1x9 
HITIOLIXxNNXx 


~ 1110001011001 


— 


x 


=19.33:- 
Wi 
1100 
00000 
00000 
HIV Ixx 


HID Exxx 


101110100 


-19.35:- 
Wt 
100] 
Hit 
00000x 
00000xx 
HT Ixxx 
100010111 


Wd) 
1111 
Vt 
Hix 
TIT Ixx 
HTL xxx 
HHT 1 ixxxx 
11110100001 


———— 


a ee 
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-:9,38:- -!9,39;- 
(11001): + (101) ; (110110); + 


10) (1001) 
iol)! 110 


1001110110 
1001 


1881 


(110); 


x 
(101); 


-:9.40:- -:9,41:- 
(1110111)) + (11010), (1011010110), + 
10 (10110), 


H1010) 111011 100001 


11010 10110)1011010110 
111 


(10). with remainder 
(11): 
x 


(100001), 


* 229.42: 


Alternative method 


ae 05 


> 
Multiplying by two 


0.5 
= 


eee it 


(0.1)> 
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i 
4 

ts 

4- 100, 


0.01 
100100 
100 

XN 


Hence ‘ = (0.01), 


& 

4 
3=11, and 
4=100, 


3 
He ==(011 
lence rm (0.11) 


-:9,43;- 


Alternative method 


-:9.44;- 


Alternative method 


3 
4 = (075)2 


-29.45:- 


101) 1000 (.11001100110011.....:. 
101 
1000 
101 
110 
101 
Rite 
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-:9,46:- 
Qn eS 
1205 1O1)110 (1001100) 1 
ects 101 
5 01s 1000 
aku 
1000 
101 
110 
2 101 
22 _ (0001 /00110011... Vo 
120 “ I 
-:9.47:- 
Convert each of the following binary numbers in decimal. 
(111.11); 
SOLUTION 
2 2! ie cee es 
f I ie a 1 
OR 
4 2 Tey % 
1 1 fowler \ 
(111.11) = (1x4) + (1x2) + (1x1) + (1x4) + (1x) 


442+ 1+ 4t+U%=44+24+140.54+0.25=7.75 


-:9.48:- 


Convert each of the following binary numbers in decimal. 


(1110.11), 
SOLUTION 


OR 


[Alsen Seed eee eer an 4 
[eke elec TOR Mge a trea I 
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(110.111), = (1d) + 82)H(UN T(x) HUNAN!) 
=44+2404 Ana - "Ug 
=4+2+0.5 +025 - 0.125 =6.875 
-19.49:- 


Convert each of the following binary numbers in decimal. 
(IIILATE), 


SOLUTION 


2 2 3! 7 


a iat = a iL peas Y 

| | L bus a epee: | 

8 4 
[eel | | ! te! ] a 
CUITTL TD) = (1x8)+(184)+(182) (8 1) +(1x'4)4 (IN A)+(1x'/g) : 


Nm 
ie} 
S) 


OR 


re) 
aS 


=8+4+2+ 1405 0.25 4 0,125 = 15,875 


-19.50:- 
Convert cach of the following binary numbers in decimal. 
(101010.001), 
SOLUTION 
5 2! 3 2? 3) | a oa 2 3 
1 0 1 0 Twig 0 0 | 
OR 
32 [ier |. .8 4 2 1 2 ee 
eee 1 0 1 ORO OCA 


(101010.001), = (1x32) (Ox 16)}+(1x8)+(Ox4)#(1x2)+(OXL)+(OX) 
+(Ox'4)+(1n'/g) 
=32+04+8+0+2+0+0+0+'% 
=32+84+240.125 = 42125 
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EXERCISE NO. 10 


-210.1:- 
State the order of each of the following matrices: 
i) oh 2) ii) 146 
ee z 4 1 B-|2 5 4 
36 3, 
iii) 1ei2 2 iv) byes i) 
C=|2 6 7 8 Be 43 3 
3. Sy 2d 65 4 
Sih 28 
SOLUTION 
i) The order of the matrix is 2 x 3 
ii) The order of the matrix is 3 x 3 
iii) The order of the matrix is 3 x 4 
iv) The order of the matrix is 4 x 3 
-:10.2:- 
Write the general 2x2 matrix, using double subscript notation. 
SOLUTION 
The general 2 x 2 matrix is given below: 
ye iM * 
421 422 Joyo 
-:10.3:- 
Write the general 4x4 matrix using double subscript nofution. 
SOLUTION 
The general 4 x 4 matrix is given below: 
Af, Ai2 Aja Aya 
Az|S2! 922 923 824 
Agi. Aaze eg3 AoW 
qr Agr 443 Aga Jang 
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-:10.4:- 

The dimension of A is 3 x 4, the dimension of B is 4 x 1., the 
dimension of C is 1 x 3, the dimension of D is 4 x 3 and the 
dimension of E is 3 x 3. Determine the dimension of ; 

(a) AB (b) BA (ce) CA (d) AD 
(e) DA (fp BCE (g) CEA (h) ABCD 
i) DABCE - 
SOLUTION 
a) AB=(3x4)(4x1)=3x1 
BA = (4x 1) (3 x 4) = Does not exist 
©) = CA=(1x3)(3x4)=1x4 
d) AD = (3 x 4) (4x3)=3 x3 
e) DA=(4%3)(3x4)=4x4 
f) BCE = (4x 1)(1x3)(3x3)=4x3 
g) CEA = (4x 1)(1x3)(3x3)=4x3 © 
h) ABCD = (3 x 4) (4x 1) (1 x 3) (4.x 3) = Does not exist 
i) DABCE = (4 x 3) (3 x4) (4.x 1) (1 x3) (3.x3)=4x3 


= 


-:10.5:- 
if 
14 65 
A=|3 2 B=|2 6 
ha} be | 
Find A+B, B+A, A-B and B-A 


5 
14 65 1+6 445 
A+B=/3 2] +/2 6/=|3+2 2+6]/= 
2:5 ie 241 S41 3 6 


eee 
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6 6+1 5+4] [7 9 
B+A=|2 6|+|3- 2] =|24+3 6+2]=|5 8 
142 145] [3 6 


1 4 6 5 1-6 4-5] [-5 -l 
A-B=]3 2] +]/2 6/=|3-2 2-6]/=|.1 -4 
ae Med 2-1 S=1 1,444 
6 5] [1 4] [6-1 5-4] |-5 -1 
B-A=|2 6|+|3° 2/=|2-3 6-2|]=|1 -4 
1 1] [2 5] [4-2 1-5] [-1 -4 
-210.6:- 
x-2y y x+z x+2y x-y x-z 
if A= x x-y 4x+y|,.B=|-x+3y x+y 31-y 
4x+3y -xt+y 3y -4x x-y 2x-3y 
Then find A+ Band A-B 
SOLUTION 
x—2y y xX+Z X+2y x-y x-z 
A+B=| x x-y 4x+y/+]—-x+3y x+y 3x-y 
4x+3y -x+y jy -4x x-y 2x-3y 
KX—2y+x+2y yrx-y K+Z+X%-Z 


=| x-x+3y M-ye+x+y 4x+y+3xn-y 
4x+3y-4x  -xt+y+x-y 3y+2x—3y 
2x x 2x 

=|3y 2x 7x 
3y 0 2x 


Now 
x-2y y X+Zz x+2y x-y X-z 


A-B=| x x-y Ax+y|-|—-x+3y x+y Gx-y 
4x+3y -x+y Sy —4x, x-y 2x-3y 
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x-2y 2y yoxty X+Z-X+Z 
A-B= X+x—-3y Roy-x-y 4x+y-3x+y 
4x + 3y + 4x RY K+Y (By -2x+43y 
—4x —x+2y 2Qz 
=| 2x —3y —2y; x+2y ; 


8x+3y -2x+42y — 2x + 6y. 


-:10.7:- 
a a+b -a+b -b 
IfA=|b>e -¢ +B= c b+e 
a+e bt+e ‘-a =e 
Then find A+ B and A~B 
SOLUTION 
a a+b -a+b -b 
A+B=/b-c ~c |+ c b+e 
atc bt+e -a a 


a-a+b a+b-b ba 
=|b-c+e -c+b+cl=lb b 
at+c-a bt+ce-c ec b 


Now 
a a+b] f-a+b —b 
A-B=|b-c° -c |-| ¢ bt+e 
ate bte ~a -¢ 


ata—b atb+b] [2a-b a+2b 
=|b-c-c -c-b-c]=|b-2c -b-2c¢ 
atet+a bt+e+e | [late b+2c 


-:10.8:- 
Find A if 2A + 3B = C where 


a se a RE ee Ca 


www.taleem360.com 


Chapter 10 259 Exercise No. 10 


12 3 71 
;B=|0 4landC=|2 0 
40 “1-1 


Hint: Since 2A + 3B = C, it follows that 2A = C — 2B and 
1 

A=~(C-3B 
2! ) 


SOLUTION 
We know that 2A +3B=C 
2A=C~ 3Band A='4(C- 3B) 


bh Cs 
3B=3/0 4/=/0 12 
40 12°.0 
eR 36 
(C-3B)=| 2 0}- 12 
nie ee : 0 
3=3.  =]- Oo =7 
=| 2-0 O-12/=| 2) -12 
+1-12 -1-0 -13 -1 
So 
: ; 0 -7 0 -} 0 -3.5 
See silage, 25 =12)= i “8 =| 1 -6 
-13 -1 -—= -=| |-65 -05 
2 2 
-:10.9:- 
Find B if —A + 2B = 6C, where 
42-1 2-1 7 
A=|3 0 1 JjandC=/3 0 0 
lies ee | 4 1 -5 


Hint: Since —A + 2B = 6C, it follows that 2B = A + 6C and 


er 
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B=%(A+3C) 
SOLUTION 
Since -A + 2B = 6C, it follows 2B = A + 6C and B = '4(A + 6C) 
Ztodey st 12 -6 42 
6C=63 0 O |=|/18 0 0 
A te si 9, 24 6 -30 


1 eee 12-6 42 13-4 41 
A+6C=|3 0 1/+/18 O 0 
Let 


ie ye a 
13.°-4 «41 2 2 
Be (APCS ees | eles ome 
2 2 2 2 
Li es) 25 7 29 
ae ieho: 
75 --1 205 
=/10.5 0 0.5 
12.5 3.5, -14.5 
-:10.10:- 
Write the transpose of the following matrices. 
326 3 2 
@ A=|1 4 2) di) A=|4 6 
607 72 
SOLUTION 
y 32S 
OMA a |e ane 
607 
Interchange the rows and columns 
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ae 
Gi) A=ta 6 
q. 2 


Interchange the rows and columns 


ie | Sone 
ip ee 


If A is matrix, what is [A']' 
SOLUTION 


If A is the matrix then its transpose is A’. The transpose of A’ is 
again the original matrix i.e. [A‘]'= A 


-:10.12:- 
Find x, y, z and w from the following matrices. 
pe 3-2 oxi 0441 
a) 0 y zij=/0 2.3 b) 3 -y yl=|3 1 y 
w22 421 z02 10w 
SOLUTION 
(a) 
DS ch Ge 371" 0 
Oy 2i=7o'2 3 
w2]1 a2) 
The two matrices are equal. In the equality of matrices the 


corresponding elements are same. Hence from the above matrices we 
find x=3, y=3, z=3 and w=4 


Here x = 4, y=1,z=1 and 
ere ES a ts ER ER dra 
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; -110.13:- 
Solve for x, y and zif 
[x y S Qe ¥,| Ip oa 
ly z 3y -4z “|8 9 
SOLUTION 
[x y] [2x -y]_[6 0] 
ee i By -4z “18 9 


We first add the two matrices of left hand side 5 
Syl ARs ay 2+2x y-y ox. 220) 
+ = = 
y z| |3y -4z| ly#3y z-4z] [4y -3z 


pubs 


From the two equal matrices, we have 


Hence 


3x =6 4y =8 Ly sia 
x=2 y=2 z=- 
-:10.14 :- 


If . 
a-[} 5 AL 2 Jel 1 4 
3 0 -4 0-1 5 1-1 -1 
Find the 3A+4B = 2C 
SOLUTION 


Alte Lt 208 e [0.1.2 
“13 210. -4 G15 Ete 


3A +4B-2C 


tes oy 6 rorhSiia:3 
POS Oops) [190-12 
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6 -15 a 4-8 -12 
2asaB= 0 ols -4 = 
644-1548 3-12 10 -23' -9 
he 0-4 fe -4 id 
10-23. -9] fo 2 4 
2asan-2c-[) F kL : zi 
10+0 -23-2 -9-4] [10 -25 -13 
dics 44.2 earls 2) 6 
-10.15:- 
Find XZ, ZX and XY, if possible for 
2 3 
x=|1|,y=|1|,z= 1 4] 
3 0 
SOLUTION ; 
f2] 2(2) 21) 2(4)] [4 2 8 
xXZ=|1)[2 1 4]=|1@2) 1) (4) J}=/2 1 4 
[3] — 3(2) 31) -3(4)|_ [6 3 12 
4 2 
zx =[2 1 4} 1} =[2(2)+10)+4@)]=[4 +14 12]=17 
3 
f2][3 
XY =| 1 | | 1 |= Does not exist 
[3 Lo. 


-:10.16:- 


Verify that AB = AC, but that B 4 C, for 


“ 


24 2 
»B= 
12 1 
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SOLUTION 


ee el 
1 2j[r -1 
_ {2M +40) 2(2) 44-1) _[2+4 4-4] [6 0 
“L1Q)#20) 1@)+2-)]7f142 2-9] 30 


and 


2 Ais). <6 
sae) ei 

265)+ 4-1) 2(6)+4(-3)]_f10-4 12-12 [6 0 
MS)+ 2-1) 16)+2(-3)} [5-2 6-6 ||3 0 


Hence AB = AC where B #C 


-:10.17;- 
If 
3.16 411 
A=/2 1 0] Be=/2 1 3 
f 2 ; : 2 | 
Find AB and BA. 
SOLUTION 


(3 1 6]f4 1 1 
AB=/2 1 O0//2 1 3 
RY ise | eee a 


[ 3(4) + 1(2) + 6(5) 3(1) +11) +62) 3¢1) + 00] 


2(4) + 1(2) + 05) 2(1) + (1) + 0(2) 2(1) + (3) + 0(1) 
11(4) + 2(2) + 3(5) \(1) + 2(1) + 3(2) 11) + 2(3) + 3(1) 
f12+2+30 3+1+12 34346 44 16 12 
8+240 24140 2+34+0/=/10 3 5 
L4+4+15 14246 14+6+3 23° 9.10 


ul 
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f4 1 1]f3 1 6 
‘BA=|2 1 3}/2 1 0 
[5-2 aes 


[4(3)+1(2)+ 11) 4(1) +101) +1(2) 46) + 1(0) + 103) 
2(3) + 1(2)+3(1) 2(1) + 11) + 3(2)--2(6) + 1(0) + 33) 
| 5(3) + 2(2) + 1(1) 5(1)+2(1) + (2) 5(6) + 2(0) + 1(3) 
f12+24+1 44+1+2 244+0+3 WS SK Bi. 
6+2+3 24146 124049 B92 -21 
[15+44+1 5+2+2 30+0+3 20. Bis 933 


il 


i 
il 


-10.18:- 
If 
a 4-16 8 
a-| | B=|2)1.71 
a 3.2 2:2 
Find AB. Does the product BA exist? 
SOLUTION 


| 2(4) + 1(2)+6(3) 2(1) + 1(1) +6(2) 2(6) +1(7)+6(2) 28) + (1) + 6(2) 
vi 12+2+9 34+1+6 18+7+6 14+1+6 i 23°10 31 31 
~|8+2+18 241412 12+7+12 164+14+12 “12815 31 29 


Multiplication of two matrices is only be possible if the number 
of columns of first matrix is equal to the number of rows in the second 
matrix. Here the number of columns of B and number of rows of A are 
not equal. The product BA does not exist. 


-:10,19:- 


va] eal eb il 


a be: +1(2)+3(3) (1) +1) +32) 3(6) +7) +32) (8) +11) + od 
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Show that A(B+C) = AB+AC 
SOLUTION 


eel 
? a 6 2 25) 
-| cae iF les mab ‘| 
2} [2 1) -[6+2°>2+1] [8 3 
3 1175 4) _[35)+108) 304) +18) 
ere ‘ at ee, cae 
12+3] [23 15 
ae +16 nel uy #1 
hee 2 ali A es ae 
2 2(2)+2(6)  2(1) + 2(2) 
342] hfi2 's 
“de ale bs ‘ 
94+2 941 
NOS [ AG i; Be a 
11 
af a 
ap+ac=[ sle[to alu ‘oat A 
16 6] [10 8] |16+10 6+8 | |26 14 
Hence A(B+C) = AB+AC 


If 
3.1 4-1 
wl al ob ol 
Then find BA 
SOLUTION ° 


fj oe 
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pawl? ~][3 _4@+Cn@ 4+-neo 
A=!> 3}l2 of "| 2@)=32) © - 30)+300) 


_f12-3 440] [10 4 
“|6+6 2+0] [12 2 
-210.21:- 
2 3] fa az] spar 1 
4 5||7 bl [55 3 
Then find a and b ; 
SOLUTION 


2 3]fa -2] fai 1 
4 5||7- b] [55 3 
2 3\/a 2 
4 5||7 b 
at 2(a)+3(7) 2(2)+3(b) = 2a+21 4+3b 
~|4(a)+5(7) 4(2)+5(b)| | 4a+35 8+5b 
_[2(a)+21 443b]_ [31 1 
“| 4a+35 84+5b] [55 3 


We can put the corresponding values as 


If 


We know that 


2a+21=31 or 4a+35=55 
2a=31-21=10 4a=55-—35=20 
ees pect. 

2 
Similarly 

4+3b=1 or 8+5b=3 
3b=1-4=-3 5b=3-8=-5 
b=-1 b=1 

Hence a= 5, b =-1 


oS 


www.taleem360.com 


Chapter 10 268 Exercise No. 10 


-210.22:- 


143 
if A=|2 1 8) B= 
112 


Then find (i) A+B (ii) A-B (iii) AB 
SOLUTION 


4 @ 
1 4 Sel dmdedded. eat +2)" [3c 5 
A+B=|2 1 8|/+/0 4 8|=}2+0 1+4 8+8/=|2 5 16 
1 121° |e 1 ale ieee 121244] 17 2-6 
> Yee tae WON By Sak Fig (lira) ard 
fovaip sale as 
61 4] {1 1 2] [6 «1 4 
2153-2] fa 3 4 
-4 8-8|=|2 3 0 
122244 [5 Od 


1(2) + 4(0) + 3(6) 1(1) + 4(4)+3(1) (2) + 4(8) + 3(4) 
+p +1(0) +86) 2(1) +1(4)+8(1) 2(2)+ 90 

1(2) +1(0)+2(6) (1) +1(4)+2(1)_ (2) + 18) +24) 
[2+0+18 1+16+3 2+32+12] [20 20 46 
esse 24448 con 14 , 


24+04+12 144412 24+84+8 14 (17 18 
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-:10.23:- 
if 
543 13 4 
A=|6 3 1 B=|2 4 / 
8 9*2 P Sas fabs 
Then find (i) 2A+4B (ii) AB 
SOLUTION 
(i) 2A+4B 
5 4 3] [10 8 6 
2A=2/6 3 1]=/12 6 2 
89.2 16 18 4 
1233-419 4 240 S16 
4B=4/2 4 S|j=|8 16 20 
3136 12 4 24 
10 8 6] [4 12 16 
2A +4B= 6 2|+18 16 20 
18 4 12,4 24 
10+4 8+12 6+16 14 20 22 
12+8 6+16 2+20/=|20 22 22 
16+12 18+4 44+24 28 22 28 
(ii) 


ood 1 ae a 
Pe ee 2.4 5 
$9 2)13 16 


S(1) + 4(2) + 3(3) 5(3)+4(4)+3(1)  5(4) +.4(5) + 306) 
ence 6(3) + 3(4) + K(1) co 10 
(1) +9(2)+2(3) 8(3)+9(4)+2(1) (4) + 9(5) +2(6) 
5+84+9 15+16+3 20+20+18] [22 34 58 
eres 18+12+1 24415+6 |=|15 31 45 
8+18+6 2443642 32445412] 132 62 89 
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; -:10.24:- 
Find (a) AB (b) BA, given 
eh 
PS a is | 
NSH SB a-| 5 12 
1 8 
SOLUTION 
(a) AB 
twee gf) 
AB=|6 2 [: | 
5 i 
Fee Sates 12 7| 
[PAF Agieeen 7(-3)+7(2) 7(9)+7(012) 71) +7(7) 
AB=|6 2 [: th AE 6(—3)+2(2) 6(9)+2(12) 6(1) +2(7) 
Hi 1(-3) +8(2) (9) + 8(12) (1) + 8(7) 
[-21+14 63+84 7+49] [-7° 147 56 
=| -18+4 54+24 6+14]=|-14 78 20 
[-3+16 9496 1456} [13 105 57 
(b) BA 
3 Teen 
ae Apt ts | =3(7) +9(6) + (1) -3(7) + 9(2) + 108) 
[2 12 7], 3 2(7)+ 12(6) + 7(1) 2(7) + 12(2) + 7(8) 


[-21+54+41 AR [34 | 


[14+72+7 144+24+56| [93 94 
-:10.25:- 
Find (a) AB (b) BA, given 
49 8 120 
A=|7 6 2; B=|5 3 1 
bs 3 024 Se 
SOLUTION 


(a) AB 
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[4 9 8|[1 
AB=|7 6 2||5 
pts s 3), 
[4(1) + 9(5) + 8(0) 
(1) + 6(5) + 2(0) 
[ (1) + 5(5) + 3(0) 


271 


mw wv 


4(2) + 9(3) + 8(2) 
7(2) + 6(3) + 2(2) 
1(2) + 5(3) + 3(2) 


1 


Exercise No. 10 


4(0) + 9(1) +8(4) 
7(0) + 5(1) + 2(4) 
1(0) + 5(1) +3(4) 


[4+45+0 8427+16 04+9+32 49 51 31 
=|7430+0 1441844 0+6+8 |=|37 36 14 
[1+25+0 24+154+6 0+5+12 PLE Ul 
(b) BA 4 
DO A4< 9x8 
BASIS 37 es 
[o 2 4}[1 5 3 
[1(4)+2(7) + O(1) (9) +2(6) + 0(5) (8) + 2(2) + 03) 
=| 5(4)+3(7) +10) 5(9) + 3(6) +105) 5(8) + 3(2) + 1) 
[0(4)+2(7)+4(1) 0(9) +2(6)+4(5) 0(8) + 2(2)+4(3) 
[44+14+0 9+12+0 8+4+0] [18 21 12 
=|20+21+1 454+18+5 40+6+3|=|42 68 49 
LO+14+4 0+12+20 0+44+12 18 32 16 
-:10.26:- 
Find (a) AB (b) BA, for a case where B is an identity matrix, given. 
23 6 14 $00 
A=|18 12 9 B=|0 1 0 
24 2 6 001 
SOLUTION 
(a) AB 
23.6 14)/' 0 0 
AB=|18 12 9]/0 1 0 
Dar B. G00} od 
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23(1) + 6(0) = 14(0) 
AB=) 18(1) +1200) + 9(0) 
| 24(1) + 2(0) - (0) 
[23+0+0 0-6+0 
= A8+0+0 OFT 4 
[24+0+0 0-240 
(b) BA 
10 O]f33 6 
AB= {0 1 0)/18 12 
lo 0 if 2 


[1(23) + 0(18) + 0(24) 
=| 0(23) + 1(18) + 0(24) 
0(23) + 018) + (24) 


272 
23(0) = 6(1) ~ LAO) 
18(0) ~ 12(0)- 9(0) 
2400) + 2(1) = 6(0) 


0-0+14) [23 
) 0-0-9 | lig 
0-0+6} [24 
14 
9 
6 


1(6) + 0(12) + 0(2) 
0(6) + 112) + 0(2) 
0(6) + 0(12) + 1(2) 


Exercise No, 10 
23(0) ~ 6(0) + 14(1)] 
18(0) = 12(0) + 91) | 
24(0) = 2(0) + 6¢1) | 
6 14] 

2 9| 
6 


Py 


114) + 0(9) + 0(6) 
0(14) + 1(9) 4 0(6) 
O(14) + 0(9) + 1(6) | 


23+0+0 61040 14+0+0] [23.6 14 
=}0+18+0 0+12+0 0+9+0|=/18 12 9 
0+0424 0+0+2 040+6 24.2 6 
-:10.27:- 
Find the determinants of the following matrices. 
i) 24 
ree 
isa 
iii) 


=e 
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(iii) 


6 2] 6 2| 
C= ~ then C - |=6-8= 2 
4 4] 4 1 


(iv) 


ilar is 8 
eae then [Dl= 7 ||=60 -24 36 


-:10.28:- 


Find the value of x when 
i 


[; ‘| ii) : 1 
i) : | 
et is a singular matrix sit, is a singular 


SOLUTION 


Be 
ie is a singular 


-:10.29:- 
Find the inverse of the following matrices. 
i) li | ii) [3 xe 
A= B= 
10 8 6 -18 
ii) fr 0 ivy | fi 0 
et] mate 
SOLUTION 
(i) 


eet ¢ lal=(_ 9 39_60= 28 
Be yo ain ee 
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38 ilaietoa 
Ata A eter eee ae lelaancia 
2810 8] [10 4) | 5 2 
28 28] Lia ia 
(ii) 
28) 07 Pa nk37 
B- . l= = 54-162 = -108 
6 18 6-18 
Lage TC ek pa eal 
pi__[-!8 27]_Ji0s tos|_}36 36/_|6 4 
108] 6 3) {-6 3 [l=2 1 7fat J 


168 108) 136 36] lis 36 
(iii) 


c=, i laf -1-0=1 


pif ft ° 
~3[0 1) jo + 


Provethat (i) AA'=A™A=T 
(ii) BB" = B"B and 
(iii) B?=1 
SOLUTION 
(i) 


a | 2 1 
a-[j a] Mf {-16-0=16 


ee 
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Bell 
aa 3h 16 16 
TENOLN a egtne: 
16 
Se Soe 1ak E 
Bellas Saat e 10 
AA er eae an it 
Oy ae on 
16 
aS Dees Joey ye oe 
ge SPTOS 316: le NENG ee lO ICs] ly 
2 ||0 8 16 | |o 1 
oO =— 0+0 0+ 
16 16 
Hence AA" = AA 
(ii) 


Oval 
(iii) 
Pe ee ee) 1 0 
B= = =i 
0 1;{0 1 01 
-:10.31:- 
Solve the following sets of equations with the help of matrices. 

eer x+y=8 b) 2x + Sy =19 
2x-y=7 x+3y=11 
ce) 3x+2y=1 d) 3x + 2y = 12 
5x -3y =27 x+S5y=17 
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Exercise 
ec) 2x-3y=1 f) 7x-3y=3 
a TAy= 6 2x+ y=2 
SOLUTION 
(a) 
So 
tt! 
A! 3 
; OE af Is 
x=/"/=/3 3/181) 973 [_}g|.8 
YE 42 Via] 16 7/7] 9 |= 3 
33 TM ae 
Therefore x = 5, y =3 
(b) 2x + Sv =19 


x+3y=11 


wf J-6-s-140 


ea 
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ae! 3 
Ie 
{x 
xX 


ly 


Therefore. x = 2. y= 3 
3x+4y= 1 
$x - 3y > 27 
3 
-| 
AX=B 
X=A'B 


Therefore, x = 3, y = -4 
ax + 2y = 12 
x+ Sy =17 
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—>_$§$€£? sd — rercise No. wv 


aie 
© 


13°13 
5 2 60 34] [26 
5 oro i ol aE eve a Med rer eg el ey ba 
y 1 3 17 12) 5) 39 3 
e BANE 
es aaa Ec) 1B IB: 13 
(e) 
Therefore, x = 2, y = 1 
(f) Tx -3y =3 
2x+ y=2 
Here 
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Therefore, x = Vis. y = “Vis 


-:10.32:- 
Solve the following sets of equations with the help of matrices. 


ay) x-6y=-12 Gi) 3 


3x—2y=-4 2 4 
x—2y=2 
SOLUTION 
(a) 
(i) 2x - 6y = 12 
3x-2y=-4 
Here 
“Ef a) bets] 
3° -2]" y|" -4 
So 
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(ii) 


p26 z 
A-| +-4+18=1470 
}3 -2| 
The matrix A is non-singular, A” exists. 


| 
Rao 6] 24 24) 
xerXeite tafe haa a |. 
Lyf 3 21-4] f 36. 8 
lis 14] 1414 
Therefore x — 0, y = 2 : 
3 3 
Sie Spe 
2 4 
xS2y=2 


2 
Ilere. A=|3 
1 


i 
» oF 


AX- B= X=A"B 


The matriy A is non-singular, A” exists. 


| 
2 al 
acta a 3 =|2 
ah ad le 
a1) \5 
‘Ip 
4 |= = 
3} 35 2 
8 16 


____www.taleem360.com —_ 


Chapter 10 


9) * 
Therefore x = hey = Ne 


2 3 

2 48 

The matrix A is non-singular, A’' exists. 
=o 


Al= 


|=16-12=420 


Therefore x = 2, y=2 
* (¢) 


3x + 2y.= 12 
© 4x t+ 5y = 23 
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Fe tee 
|Al= =15-8=720 
: 4 S| 


The matrix A is non-singular, A” exists. 


ty 


if 5 -2] ea 
Aes ees 
i 3 Hae 
Ae 
Mee 60 46 14] 
=|*J=atp=|7 7 ([2)_) 7-7 |_| a4 _f2 
x-[ Tea Pola 3 labels & {211 [3 
rsa ae 7 


Therefore x = 2, y =3 


-:10.33:- 
Solve the following sets of equations by Cramer’s Rule 
a) 2x+4y=5, b) x+3y=3 
6x-y=1 2x+5y=7 
ce) x-2y=1 d) Sx+2y=4 
2x —S5y=1 3x -2y=12 
SOLUTION 
(a) 
2x+4y=5 
6x-y= 


Here} 2!! 412|]_]2 4 and b 
ar, a 6 =-1 by 


By Cramer’s rule the value of x and y are 


Ly |; ‘| 
xa tbr an SEE S85 4 0: 9 
ay ayy 


F 4 ee ey 
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and 


ay, db, eee 
ay be 6 | 2-30-28 14 
Ss Ia 1) es TY 
43) 8x 6 -1 
Hence x = 9/26 and y = 14/13 
(b) 
x+3y=3 
2x+5y=7 


Pai Aeoes: b; 3 
Here = and = 
a; a] |2 5 b, 7 
By Cramer’s rule the value of x and y are 


b, az] |3 3 


b, Tes 
ya ean S = == =6 


and 


herd 
Ay, ay 25 
Hence x = 6 and y =—1 
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By Cramer's rule the value of x andy are_ 
hy aye He 


b, an 


Hence x = 3 and y 


13; a2 | 
By Cramer’s rule the value of x and y are 


: 


Exercise No. 10 


oe. 
Hence x = 2 and y=-3 


